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JUN  le  1897 


PROCEEDINGS 

MINNESOTA  ACADEMY  OF  NATURAL  SCIENCES 

Volume  IV.    Bulletin  I, 


Twelve  persons  present,  with  Vice  President  Nachtrieb  in 
the  chair. 

The  following  reports  of  the  retiring  officers  were  read 
and  placed  on  file : 

Report  of  the  Recording  Secretary : 
Report  of  the  Treasurer : 
Report  of  the  Corresponding  Secretary. 
Treasurer  Edw.  C.  Gale  made  the  following  financial 
statement : 

Amoant  on  hand  at  the  last  annaal  meeting $122  92 

Membership  fees  and  election  does  collected  daring  the 

year 44  00 

Total  arailable  for  the  year f  166  92 

Paid  to  G.  A.  Clark  for  typewriting  and  dn  plica  ting,...  9 

"      Prank  White  for  services 

"     J.  A.  Schlener  &  Co.,  stationer}^ 

"      N.  W.  Phrto-Engraving  Co 

"      L.  Kimball  Printiag  Co.,  on  acct.  of  Bcllktot 
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2  Proceedings. 

Corresponding  Secretary  C.  S.  Fellows  reported  the  fol- 
lowing additions  to  the  library  during  the  year  1891 : 

THE  UNITED  STATES. 

Albany,  N.  K.— New  York  State  Library:  Boltetins  N.  Y.  State  Mnseom.  2 

to  10 ;  BuHetin  Legislative,  No.  1 ;  Bulletin  Regents,  Nos.  1  to  7 ; 

Bulletin  State  Library  School,  1 ;  Bulletin  State  Library  additiona, 

1;  Bolletin  State  Library  Extenaion,  1;  73d  Antinal  Report,  Sept. 

30tb,  1890. 
BaltimoTe,  Md. — Maryland  Academy  of  Sciences:    Transactians,  Vol.   1, 

pp.  1-68. 
Jobns  Hopkins  Unirersity:    Circulars  Nos.  69,  72,  74,  77,  and  Vol.  x, 

Nos.  85  to  94, 
Boston,  Maaa. — Massachusetts  Horticultoral  Society :  Transactions,  1889, 

Part  2,  and  1888,  Part  1 ;  Schedule  of  Prizes  for  1889  and  for  1891. 
Boston  Society  of  Natural  History:    Proceedings.  Vol.  xxm,  Parts  3 

and  4 ;  and  Vol.  zxv,  Parts  1  and  2. 
American  Acadnny  of  Arts  and  Sciences:    Proceedings,  Vol.  zxv. 
Buffalo.  N.  F.— Buffalo  Historical  Society:    Annual  Reports,  Jan.  8,  1SS9, 

atidjan.13, 1891. 
Cambridge,  Mass. — Museum  of  Comparative  Zoology:    Annual  Reports, 

1890.  1891 :  Bulletins.  Vol.  xvr,  Nos.  3,  4,  5.  10 ;  Vol.  xvii,  Nos.  3. 

4,  5 ;  Vol.  XX,  Nos.  4  to  8,  and  xxi,  Nob.  1  to  4. 
Chapel  Hill.  N.  C— Elisha  Mitchell  Scienrific  Society ;    Joumal.Vol.  vi,  Part 

1;  Vol.  vn,  Part  2;  Vol.  viii.  Part  1. 
Cincinnati,  O. — Cincinnati  Society  of  Natural  History :    Journal,  Vol.  xi. 

Part  4;  Vol.  xii,  Part  1 ;  Vol.  xiv.  Parts  1  and  2. 
Historical  and  Philosophical  Society :  Annual  Report  for  1890. 
Columbus,  O. — Geological  Survey  of  Ohio:   Pint  Annual  Report  of  Third 

Denison.  O. — Denison  University:   Bulletin  of  Scientific  Laboratory,  Vol.  ni 

and  Vol.  VI,  Parti. 
Davenport,  /a.— Davenport  Academy  of  Natural  Sciences:  Proceedings, Vol. 

V,  Parti  (pp.  1  to  184). 
Denver,  Colo. — Colorado  Scientific  Society :    Proceedings,  Vol,  in,  Part  1. 
/farC/brd,  Conn.— Connecticut   Historical  Society;    250th   Anniversary  of 

adoption  of  Pirst  State  Constitution. 
Iowa  Citj.  /oiva.— State    Historical    Society  of  Iowa:    Iowa   Historical 

Record,  Vol.  v,  and  Vol.  vii,  Parts  2,  3  and  4. 
yc/S!rsonC;'(y,  Mo.— Geological  Survey  of  Missouri:  Biennial  Report  and 

Bulletins  1  to  5. 
Lansing,  Mich. — State  Agricultural  College:  29th  Annual  Report,  and  Gen- 
eral  Index  of  Reports;    Bulletins  Nos.  43  tp  48  and   No.  70;  First 

Report  of  Forestry  Commiasion,  18S7-8. 
Lincoln,  Neb. — University  of  Nebraska:   University  Studiea,  Vol.  l,  No.  2. 
Little  Rock,  Ark.—GKolagicBl  Survey  of  Arkansas:   Annual  Report,  ISS8, 

Vols.  I.  n.  111. 
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Proceedings.  3 

Madison,  Ifis.— State  Historical  Society  of  Wisconsin:  Proceedings  of  36th 

and  38th  Annnal  Meetings,  18S9  and  1891. 
Meriden,  Conn. — Meriden   Scientific    Association:     Transactions,    Vol.    in 

(1887-8)  and  Vol.  iv  (1889-90). 
Middktowa.   Conn.— Wesley  an    tlniTersity:     18th   and    20th    Reports   of 

Cnrator  of  Mnsenm. 
Milwaukee,  Wis.— Wisconsin  Natural  History  S»dety :   Proceedings,  1889, 

pp.  191-231. 
Public  Musenm  of  the  City  of  Milwaukee:   Annual  Reports  of  Trustees, 

1883  to  1891  (9  pamphlets):  Pinal  Report  of  Committee  on  Stil>- 

scription  to  Ward  Mnseum  Fund,  1SS5. 
Afinneapo7/s,  JUi'mi.— University  of  Minnesota:  Annual  Report ;  Bntletin  ot 

Agricultural  Experiment  Station,  Nos.  5  to  9  and  16  to  18. 
Newark.  W./.— New  Jersey  Historical  Society:   Proceedings,  Vol.  s,  No.  3; 

Vol.  XXI,  No.  2;  New  Jersey  Archives.   First  Series,  Vols.  Xlll,  liv ; 

Biographical  Sketch  of  Moses  Bigelow, 
Geological  Surrey  of  New  Jersey:   Annual  Report  of  Snrvey,  1889,  (and 

same  in  German  language):  Final  Report,  Vol.  ii.  Parts  1  and  2. 
Newport,  R.  I. — Newport  Natural  History  Society:   Proceedings.  Docnment 

New  York,  N.  y.— New  York  Academy  of  Sciences :   Transactions,  Vol.  vin. 
Parts  1-8:  and  Vol.  X.  Parts  1.  2,  3,  4,  5,  6;  Index  to  Vol.  ix. 

New  York  Microscopical  Society :  Jonmal.  Vol.  v,  1889,  Nos,  1,2,3.4; 
and  Vol.  vn,  Nos.  2,  3,  4. 

Torrey  Botanical  Club :  Bulletin.  Vol.  xvi.  Nos.  1-8  incl.,  10,  12;  and 
Vol.  XV1I1. 

American  Geographical  Society:  Bulletin.  Vol.  xii.  No,  4.  and  Index  to 
Supplement;  Bulletin,  Vol.  xiii,  Nos.  1,  2.  3:  Bulletin,  Vol.  xx  and 
Index :  Bulletin.  Vol.  xxi,  Nos.  1,  2,  3. 

American  Museum  of  Natural  History:  Bulletin,  Vol.  ii,  No.  8;  and 
Vol.  Ill,  pp.  41-116,  and  123-194;  Annual  Report  of  Trustees,  1SS8-9 
and  1890-1. 
Philadelphia,  Pa. — Academy  of  Natural  Sciences:   Proceedings,  1888,  Part 
III;  1889,  Parts  I,  n;  1890.  Part  in,  and  1891,  Part  i. 

Zoological  Society  of  Philadelphia:  17th  Annnal  Report.  1889,  and 
19th  Report.  1891. 

Second  Geological  Snrrey  of  Pennsylvania :  Atlas  of  Southern  Anthra- 
cite Coal  Fields,  Parts  3  and  4,  AA;  Atlas  of  West  Middle  Coal 
Fields,  Part  3,  AA;  Atlas  Northern  Coal  Fields,  Parte,  AA,  and 
Parts  3  and  4;  South  Motintain  Sheets,  C,  1,  2,  3,  4.  and  D,  1  to  6; 
Reports  HH  and  HHH;  Musenm  Catalogue,  3,  000;  Annual  Re- 
port, 1887;  Report  of  Progress,  F,  3;  Dictionary  of  Fossils,  Vol.  ii, 
N  to  R:  Dictionary  of  Fossils,  Vol.  iii,  S  to  Z. 
Portland,  Afe.— Portland  Society  of  Natural  History :  Proceedings  of  An- 
nual Meeting.  May  20th,  1889. 

Catalogue  of  Birds.— N.  C.  Brown. 
Poaghkeepaie,   N.   Y. — Vassar  Brothers'    Institute:    Transactions.   Vol.    v 
(1887  to  1890). 
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4  Proceedings. 

Providence,  R.  J.— Rhode  Island  Historical  Society:  Proceedings,  1S88-& 

and  1690-1. 
Ao//o,Afo.— Missouri  School  of  Mines:  Sdentia  Baccalanreni.Vol.  l.Part  3. 
San  Diego,  C«/.— West  American  Scientist,  C.  R.  Qrcott:  The  jonrnal,  1889, 
No  43,  Maj;  45,  Jnlj;  46,  An^st;  47.  September;  48,  October;  49, 
November. 
San  Francisco,  Cttl. — California  Academj  of  Sciences:  Proceedings,  Series  2, 
Vol.  I,  Parts  1,  2;  and  Vol.  in.  Part  1. 
State  Mining  Bnrean:  8th  Aunnal  Report  of  Bureaa;   10th  Annnal 
Report  and  roll  of  maps. 
Saint  Louis,  Mo. — St.   Louis  Academy  of  Sciences:   Transactions,   Vol.  v. 
Parts  1  and  2,  and  Total  Eclipse  of  the  Son,  Jan.  1, 1891. 
Missouri  Botanical  Garden:  Second  Annual  Report  (for  1890). 
Sfti'nl  i'au/,  Af/nn.— Minnesota   Historical  Society:    6th    Biennial    Report, 

and  Historical  Collections;  Vol.  ti,  Part  2. 
Salem,  Af  ass.— Ameiicaa  Association  for  Advancement  of  Science,  P.  W. 
Pntnam,  Permanent  Secretary:  Proceedings,  Vol.  xxsvn.  Meeting 
of  1888  at  Cleveland:  Proceedings,  Vol.  xxxa.  Meeting  of  1891  at 
Washington. 
Topeka.  Kan.— Washbnm  College  Laboratory  of  Natnral  History :   Bul- 
,  ktin,  Vol.  a.  No  9,  January,  1889. 
Kansas  Historical  Society:  7th  Biennial  Report. 
Kansas  Academy  of  Science;  Transactions,  Vol.  Xii,  1889-90. 
Trenton.  N.  /.—Trenton  Natnral  History  Society:    Jonmal,  Vol.  ii,  No.  1 

(Jan.,  1889),  and  No.  2. 
Washington,  D.  C— National  Academy  of  Sciences:    Report  for  1888. 

United  States  National  Mnsenni :    Annual  Reports,  1886,  Part  2;  1887, 

Part  2;  1888,  Part  2. 
United  States  Geological   Snrvey:    Mineral  Resources  of  the  United 
States,  1887;  Monograph  ini,  Qoicksilver  Deposits,  Pacific  Slope; 
Monograph  kiv.  Fossil  Fishes  and  Plants  of  New  Jersey  and  Con- 
necticut Valley;  Bulletins  of  the  Survey,  Nos.  48  to  63. 
United  States  Patent  OfHce :   Official  Gazette  for  1891,  as  issned;  Speci- 
fications and  Drawings,  Parts  1  and  2  for  May,  1888. 
Smithsonian  Institution;    Report  of  International  Exchanges  for  year 
ending  Jnne  1888;    Mound   Explorations,  Cyrus  Thomas;    Ohio 
Mounds,  Cyrus  Thomas. 
Treasnry  Department :   Production  of  Gold  and  Silver  in  United  States, 

1887. 
United  States  House  of  Representatives:    50th  Cong.,  IstSesdon; 

President's  Message,  Ex.  Doc.  434. 
United  States  Senate:  SOtb  Cong.,  1st  Session;  Prewdent's  Message, 
Bi.  Doc.  No.  51;  SOth  Cong.,  Fisheries  Treaty,  Message,  Doc.  109; 
SOth  Cong.,  President's  Opening  Message;  50th  Cong.,  2d  Session, 
Congressional  Directory. 
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FOREIGN. 

AiUaberg,  Ger.— NaturforBchende  Gesdlschaft  des  Oaterlands:    Mitthdl- 

angen-Baende  3  and  4. 
Amiens,  France. — Sod<t<  Linnfenne  du  Nord  de  la  Prance :    Bulletin,  Tome 

i.Nos.  211  to  222, 
Amsterdam,  ^etA.—Koninkluke    Zoologisch    Genootscbap,    Katnra   Artis 

Magiatra;    Bij  tot  de  I>ierktitide,  No.  1;  Neder  tyd  Voor  de  Dier- 

kfinde  Jahrgang,   v,  Af.  1;  Bij   dragentot  de  Dierkunde,  Af.  10-14 

and  16. 
Bambarg,  Banana.— Natnrforscbende  Gesellschaft.    Bericfat  xv. 
Barcelona,  SpBia.~Roya}  Academy  of  Natnral  Sciences  and  Arts:   Memoria 

Inaugural,  1888-9. 
Berlin,  Prussia.— R.  Piiedlander  u.  Sohn :   Hatorie  Novitates,  1889,  Nos.  1, 

2,  3,  6,  7,  8,  11,  13, 14, 16,  17.  18,  19.  20,  22,  23. 
KSnigliches  Meteorologisches  Institut:   Abhandlung  Band  1,  Kos.  1,  2, 

3;  Observ.  bei  Potsdam   (report   1890);   Dcntsch  Meteorol.    Jahr- 

bnch  for  1888,  1890  {Heft  2),  1891  (Heft.  1). 
Bero,  Switz.—Soditf  Elvetica  delle  Scienze  Nattirali;    Verhandlungen  73, 

Session  1889-90. 
Scfaweizerische   Bntomologiscbe  Gesellschaft:    Mittheilnngen,  Vol.  viii, 

Heft  1  to  5,  and  7-8. 
Beziers,  Fr. — Sociftj  d'Etndes  des  Sciences  Natorelles  de  Beriers:    Bulletin, 

Vols.  XI  and  mi  (1888, 1889). 
Bombay,  Iad!a.—Roya.\   Asiatic  Society   (Bombay  Branch):  Jonmal,  Vol. 

XTII,  No.  47,  Part  2;  Joamal,  Vol.  xvki.  No.  48. 
Bone,  Algeria.— KcaAioM  d'Hippone.  Soc.  de  Recherche  Scicntif  et  d'Accli- 

matation:  Cotnptes  Rendns,  1688-91  (4  Vols.). 
Bremen,  Ger. — Natnrwissenschaftlicher  Verein:   Abhandlungea,  ,Bai)d  xii. 

Heft  1. 
Brisbane,  Australia, — Queensland  Museum  of  Natural  History:  Annual  Re- 
port of  Trastees,  and  Annals,  No.  1. 
Brussels,  BeIgiam.—So<A(t£  Beige  de  Microscopic:   Bnlletin,  16th  year,  Nos. 

2,  3,  4,  and  17th  year  Nos.;  Annals,  Tome  sv. 
Sod^tS  Malacologique  de  Belgiqne:  Proces  Verbal  de  ScieoccB,  pp.  133 

to  216,Tome  xviii;  Procea  Verbal  de  Sciences,  pp.l  to  88, Tome  xlx, 

and  Proceedings,  Vol.  xvii,  pp.  1  to  72. 
Buenos  Ajres,  Arg.   Rep, — Mnseo    Publico    de    Buenos   Aires:     Bulletin — 

Memoir  de  Moseo  de  prod.  Argentina. 
Sociedad  Cientifica  Argentina :    Anales,  Tomo  xxx,  Entrega  vi,  pp.  433- 

528;  Analee,  Tomo  xxxi,  Entrega  i-v;  Anales,  Tomo  xxxn,  Entrega 

i-ni. 
Cairo,  E^ypt.—InstitDt  Egyptien :    Bulletin,  3d  Series,  No.  1,  1890;  Mem- 

oires,  Tome  ii,  Parts  1,  2;  Bulletin,  ad  Series'  No.  9. 
Calcutta,  India. — Geological  Surrey  of  Indies :   BibUography  of  Indian  Ge- 
ology: Records,  Vol.  xxii,  Parts  1,  2;  and  Vol.  xxm.  Parts  1,  2,  3; 

Table  of  Contents  and  Index  of  first  twenty  Vols,  of  Records; 

Memoirs,  Vol.  xxiii;  Palteontologia  Indica,Series  13, Vol.  iv,Part  2. 
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Cardiff,  England.— NattiTsiiate'  Society :   Report  and  Transactions,  Vol.  sn. 

Parte  1,  2. 
Catania,  Italy. — Accademia  Giocnia  Scienxe  Natnrali :    Atti   Anno,  lkti, 

1889-90,  Vol.  ii:  Bolkttino  Mensnel,  Pasc.  xvi,  xxn. 
Cbristiania,  ATorwa^.— Videnskabs  Selskabet:  Overaigt.lSST,  and  for  1888 

and  1890. 
Det  Kongelinge  Norake  Fredericks  Univenritet :  For.  v.  de  Skandinaviske 

Natnriorskers.  30tfa  year,  1S86. 
Cordoba,  Arg.   Rep.— Academia  Nacional  de  Crendas  Ezautea:    Bolletin, 

Tomo  II,  No.  3. 
Dorpat,  Russia  — Natnrforscher  Gesellschaft,  Univemtat :   Ktzungsberichte, 

1S90. 
Dresden,  Sfl-tonj-,— Natnrwissenschaftliche  Gesellschaft:    Sitzungsbcricbte, 

Abhandliingeo,  1890,  Jtily-Deceraber. 
Dumfries,  Scotland.— Damfritsabirt  and  Galloway  Nat.  Hiat.  and  Antiqa., 

Society:   Transactions.  1887-90. 
Florence,  Italy. — Istitnto  di  Studi  Superiori:   Archivis  Senola  d'Anatomia 

patologica,  Vol.  ii. 
Bsegesi  medico  legale  del  metbodns  testicandi  di  Gio  Batta  Codroncht. 

A.  Filippi. 
Linee  Kcnerali  stilla  fisiologia  del  cervelktto,  Mem.  1 .— L.  Lnciani. 
OsservarioDt  continue  suU  elettricite    attnospberica.  Mem.  1. — Rotbe 

Paaqualini. 
Biblioteca  Nazionali:     Bulletins  79-94.;  Index  to  Bulletius  for  1888,  pp. 

1-1 1 2:  general  Index,  1887:  Title  page  and  General  Index  for  1888. 
Fribourg,  Switz. — Soci^t^  Fribonrgeoise  des  Sciences  Natnrellea:     Bulletins, 

1879-80  to  1883-87  (4  Vols.). 
Geneva,  Switz.— Soa6U  de  Gfograpbie:      "Le  Globe,"  Tome  izx,  Nos.  1,  2. 
GeorgetofTn.  Br.  Gu/.— Royal  Agricultural  and  Commercial  Society:    -'Tim- 

ehri,"  Vol.  IV,  Part  2;  Vol.  v.  Part  1. 
Glasgow,  Scotland.— Geologicai  Society:    Transactions,  Vol.  viii,  Part  2, 

and  Vol.  nt.  Part  1,  1888-9,  1889-90. 
Gratz,  Austria. — Naturwiasenschaftlicher  Verein  Hir  Steiermark:      Mittbeil- 

nngen,  1890. 
Orei/swald,  Pniss. — Natnrwissenscbaftlicher  Verein  von  Neuvorpommem  u. 

Rugen:     Mittheilungen,  22te  Jahrgong  (1890). 
Gueret,  France. — Soci^t€  des  Sciences  Natnrelles  ct  Archeologiqucs  de   la 

Creusc:     Meraoires.  Tome  1:  Bulletin  4  (1890). 
Haarkm,  Netb.—Mus6t  Teyler,  Pondation  de  P.  Teyler  van  der  Hnlat: 

Archives,  Serie  m.  Vol.  ni.  Parts  5  and  6. 
Halifax, N.  S.— Nova  Scotia  Institute  of  Natural  Sciences:    Proceedings  and 

Transactions,   Vol.  iv.   Part  3;  Vol.   v.  Part  4;  Vol.  vi,  Parts  3,  4, 

and  Vol.  vii,  Parts  1,4. 
Halle,  Prussia.— K.  Imper,  Leopoldina  Carolina  Akad.  der  Deutsches  Nat- 

urforscher;      "Leopoldina,"  Heft  24  to  2G;  Nova  Acta,  Vol.  lv.  No, 

4;  Zincken  Gasvorkommen. 
Hamburg,  Germany. — Natumissenschaltlicher  Veran,    Hamburg-Altona: 

Abhandlungen,  Vol.  xi,   Nos.   2,  3;     Verbandlungen,  Band  I  to  vi, 

1871  to  1886. 
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Hamilton,  Cad.— Hamilton  Association:     Journal  and  Proceedings  for  Ses- 
sion 1890-91,  Part  vn. 
KMStI,  Prussia.— Verein  ffir  Natm-knndt:      Reports.   1886  to  1888,  and 

1869,  1890. 
Kaaan,  Sassia. — Obshcbestvo  lestestvo— Ispytateld  pri  Imp,  Kaz.  Unirer- 

Ntatcn:    Memoirs,  Tomb  xxi,  xxit  and  xxui,  No.  2. 
Liverpool,  Eng.    Geological  Society:      Proceedings,  Vol.   vi.  Parts  1  and  8. 
L^ons,  France.— Soci^t^  Linntrane  de  Lyon:    Annales,  Vols,   xxxii  (1885), 

xxxni  (1886),  zxxiv  (1887). 
Maaeheeter,  fq^.- Literary  and   Philosophical  Society:       Memoirs  ,  and 

Proceedings,  Vol.  IV,  Nos.  1  to  5. 
Field  Nataralists  and  Archaeologists'  Society:    Report  and  Proceedings, 

1890. 
Melbourne,  Aaatr.—ViojBX  Geographical  Society  of  Australia:     Transac- 
tions, Vol.  vm,  Part  2,  and  Vol.  ix.  Part  1. 
Public  Library,  Maseams  and  National  Gallery:   Prodromus  of  Zoology 

of  Victoria.  Decades  16,  17,  18,  20;  Reports  of  Tnistees.  1887  and 

1889. 
Af ex/co,  Afejc.—Sociedad   Mex.  de  Geogratia  y   Bstadisttca;  Bulletin,  4tli 

series.  Vol.  I.  Nos.  3  and  4. 
Obserratorio    Mrteorologico    Central:      Bolctin    Mensual,   Tomo    tn. 

Nam.  2. 
Montreal,  Can.— Natural  History   Society:      Canadian  Record  of  Science, 

Vol.  in.  Nos.  3,  4.  5;  6:  and  Vol.  IT,  No.  7. 
Moscow,  Russia — Soci^^  Imperial  des  Naturslistes  de  Moscow:      Bulletin, 

1888,  Nos.  3.  4;    1889.  No.  I;  and  189i>.  Parts  2,  3,  4;  Meteoro- 

logical  supplement  to  Parts  1  and  2. 
Munater,   Prussia, —  Provinzial    Verein  fSr  Wissenschaft  u,  Kunst:    Annual 

Reports  No.  16  (1887),  and  18  (1889). 
Oaaabruck,  Pruss.— Naturwissentcbaftlicher  Verein:     8th   Jahresberiebt, 

1889-90. 
Ottawa, Can. — Geological  and  Nat.  Hist.  Survey  of  Canada:    Annual  Re- 
port, Vol.  IV.  New  Scries.  1888-9. 
Peiaance,  £n^.— Natural  History  and  Antiquarian  Society:     Report  and 

Transactions.  1890-1. 
Fisa,  Italy. — Societa  Toscana  dt  Scienze  Natnrali:      Processi-verbali,   Vol, 

vn,  pp.  199-234. 
Rio   Janeiro,   Ztrazi/.— Instituto     Historico,    Geogratico   y   Bthnografico: 

Revista  Trimensal.  Vol.  lii,  Part  1;    Vol.  liii.  Part  2;  Vol.  1.IV, 

Parti. 
Rome,  Italy. — BibUoteca  Nazionale   Vittorio  Emannele:      BoUettino,  Vol. 

ui,  Nos.  5  and  6.  aiid  Title  Page  and  Index;   BoUettino,  Vol.  iv.Nos. 

1,  2,  3;  Vol.  V.  No.  4;  Vol.  VI,  Nos.  1  to  11;  Index  Alfabetico. 
Rostock,  Germany.— Wmin  der  Prennde.  der  NaturgeschicMe;  Archir  45te, 

Jahrgang(1891)  1   Abtheilang. 
Rorereto,  Austria.— I,  R.  Accademia  di  Lettere  e  Scienze  degli  Agaiti:    Atti, 

1890. 
St.  Gall,  Sm'^.— Naturwissenschaftliche  Gesellschaft:  Bericht  ueber  d.  Tfail- 

tigkeit,  1888-9. 
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St.Jobns.N.  B.— Natwal  HtstorySocirtyof  New  Brunswick:  Bulletins  Nos. 
8  and  9,  and  Index  to  BalletinB  1  to  6. 

St.  Lo,  France. — Socifttf  d' Agriculture,  d'Arcbeologie  et  d'Histoire  Natnrelli 
de  la  Manche:    Notices,  Memoircs  et  Documents,  9th  Volume. 

Semur,  France. — Sociftf  des  Sciences  Historiqnes  et  Nattirelles  de  Semur; 
Bnlletin,  2d  Series,  No.  1,  1889. 

Shaagbai,  CAi'na.— Royal  Asiatic  Society  (China  Branch):  Jonrtial.  Vol. 
xxu,  No.  6;  and  Vol.  xxni,  Nos.  1,  2,  3. 

Stavanger.  Worwaj.— Stavanger  Museum;    Aarsberetning  for  1S90. 

Straaaburg,  Gennatiy.—VioTa,  fUr  die  Geologische  Landes  Untersnchnug: 
Mittheilungen  Band  I,  u  and  lU,  No.  1. 

Sydney,  N.  S.  Wales. — Geograi^ical  Survey  of  New  South  Wales:  Jdemoirs 
of  the  Survey:  Paleontology,  No.  2  and  No.  7;  Records  of  the  Sur- 
vey, Vol.  I,  Parts  1  and  2,  and  Vol.  ii.  Part  2;  Annual  Report  of 
Department  of  Mines,  1890;  Descriptive  Catalog  of  Exhibits  of 
Metals,  Minerals,  &c.,  to  the  Melbourne  Cen.  International  Ex- 
hibition, 1888. 
Royal  Society  of  New  South  Wales:  Journal  and  Proceedings,  Vol. 
XXII,  Parts  I  and  2:  and  Vol.  xxiv,  Parts  1  and  2. 

TdAio, /apan. —Dentsche  Gesellschaft  fUr  Natur  und  Volkerkunde  Ostaaiens: 
Mittheilnngen,  Heft  46. 

Toronto,  C«DAc/a.— Canadian  Institute:    Proceedings,  3d  Scries,  Vol.  vi. 
No.  2;  Transactions,  No.  1,  Vol.  i.  Part  1;  Transactions,  No.  2,  Vol, 
I,  Part  2:  Transactions,  No.  3,  Vol.  n.  Part  1;  Report  for  1887  and 
Maps:  Pourth  Annual  Report,  1890-1. 
Time  Reckoning  for  the  20tli  Century,— Sanford  Fleming. 

Toulouse,  France. — Acad,  des  Sciences.  Inscriptions  et  Belles-Lettres  de 
Toulouse:     Memoirs,  New  Series,  Tome  ii,  1890. 

Townsvill,  Australia. — Geological  Survey  of  Queensland:   Report  of  Annual 
Progress,  1889. 
ChiHagoe  and  Koorboora  Mining  Dists,,  from  J.  S.Jack.  Author. 

Turin,  Italy.— R.  Museo  Zoologico  di  Torino:  BoUettino.Vol.  i|i,  Nos.  49  to 
52,  and  PUte  No.  3;  Vol.  iv,  Nos.  53  to  61  and  Plate  No.  1;  Vol.  r, 
Nos.  87  to  93,  title  and  index;  Vol.  vi,  Nos.  94  to  103, 

Vienna,  Austria. — Verein  der  Geographen  an  der  K.  K.  Universittlt:  Be- 
richt  u.  d.,  XVI  Vereinjahr. 

Wiesbaden,  Pruss.— Verein  flir  Naturkunde:    Jahrbiicher,  Jahr.  44. 

The  followring  ollicers  were  elected  for  the  year: 

President,       -       .       -       .  Henry  F.  Nachtrieb. 

Vice  President,  -       -       -      Thomas  S.  Rbberts. 

Recording  Secretary,    ■       ■  Christopher  W.  Hall.        , 

Treasarer,  -       .       .       .      Edward  C.  Gale. 

Corresponding  Secretary,      William  H.  Pratt. 

~      ^      r     ^,  (  Louis  F.  Menaee. 

Trustees  for  three  years,     {  -.   r,   ^,  ,. 

■'         '        S.  P.  Channell. 
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Febravy  3, 189a. 

Regular  monthly  meeting. 

Fifteen  persons  present. 

Prof,  H.  L.  Osbom  read  a  paper  on  "The  rodentia  in 
evolution;  a  preliminary  9tudy."    [See  paper  A.]  - 

A  letter  dated  November  12, 1892,  from  fcA-.  D.  C.  Wor- 
cester, of  the  Menage  Scientific  Expedition  to  the  Philippine 
Islands  was  then  read  by  Secretary  Hall.  Following  this. 
President  Nachtrieb  read  the  description  of  a  new  species 
belonging  to  the  family  Lemuroidea,  sent  by  Mr.  Worcester 
for  prompt  publication.  An  abstract  of  the  description  has 
been  published  in  the  Zoologiscbe  Anzeiger,     No,  389,  1892. 

The  following  were  elected  members.  Prof.  W,  R. 
Appleby,  Charles  P.  Berkey,  and  Arthur  H.  Elftman,  all  of 
the  University  of  Minnesota. 

March  8, 1893. 

Twenty-three  persons  present. 

The  following  papers  were  presented: 

Notes  on  the  genus  Laciniaria  in  Minnesota,  by  B.  P. 
Sheldon.    [See  paper  B.] 

The  classification  of  the  Metaphyta  by  Prof.  Conway 
MacMillan. 

[abstract.] 

In  this  paper  an  attempt  is  made  to  inclicate  the  dual  oatDrc  of  the 
species  among  higher  plants,  in  which  both  sporophytk  and  gametophytic 
strDCtnres  may  be  distinguished,  upon  the  presence  or  absence"  of  the  sporo- 
phyte,  plants  are  classified  into  Gamophjta  and  Sporopbyta  and  the  snb- 
divirions  of  these  groups  are  indicated.  The  futilitjof  attempts  to  homolo- 
giM,  after  the  ordinary  manner,  higher  plants  with  higher  animals  is 
pointed  oat  and  the  proper  course  in  the  search  after  a  basis  for  compari- 
son between  the  two  principal  phyla  of  living  things  is  suggested.  The 
paper  is  published  in  liili  in  Vol.  XVII,  pp.  10S-113of  the  Botanies/ Cazefte 
(1892). 

Current  methods  in  botanical  instruction  by  Professor 
MacMillan. 

[a  BSTHACT.] 
The  ordinary  attitude  of  educators  towards  the  science  of  botany  is  de- 
scribed and  criticised.    A  plea  is  entered  for  the  emancipation  of  botany 
from  its  bonds  to  medicine  and  the  establishment  of  it,  as  physics  or  chetn- 
isti7,  upon  a  pure  basis,  where  the  knowledge  of  the  plant  rather  than  the 
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c/sssificatfooof  the  plant  sbould  be  deemed  important.  The  methodBof 
botanical  inatmction,  or  what  too  often  passes  Tor  it  in  Americaa  schools, 
colleges  and  nniversities,  are  discussed  and  the  better  developments  in 
some  particnlarly  fortanate  institutions  are  briefly  cbronicled.  In  concln- 
BJon  the  constmctive  work  and  influence  of  men  Uke  Draper  or  Bessej  is 
considered  and  an  effort  is  made  to  show  the  argent  need  of  a  still  more 
widespread  reform.  The  paper  is  published  in  fiill  in  dfocatioo,  March, 
1892. 

Preliminary  notes  on  the  influence  of  ansesthetics  on 
plant  transpiration,  by  Dr.  A.  Schneider. 
[abstract.] 

The  paper  gives  a  brief  review  and  criticism  of  Jnmelle's  memoir  on  the 
same  subject.  Jmnelle  came  to  the  condnsion  that  ether  increases  trans- 
{nration  to  the  Ught,  bnt  decreases  it  in  the  dark.  The  increase  in  light  is 
supposed  to  be  due  to  the  iuflnence  of  ether  on  assimilation.  Ether  de- 
creases assimilation  and  hence  those  rays  of  the  snn  which  were  engaged  in 
assimilation  are  now  utilized  in  "chlorophyllian  transpiration."  I^mmen, 
in  1891.  made  a  series  of  experiments  which  apparently  verified  Jnmelle's 
conclusions. 

Jnmelle's  as  well  as  Lomraen's  experiments  are  insufficient  because 
they  used  only  parts  ofplants  (leaves  and  branches),  and  in  that  they  con- 
founded evaporation  and  transpiration. 

In  the  writer's  experiments,  a  modified  and  improved  Kohl  transpira- 
tion apparatus  was  used  which  allowed  the  use  of  the  entire  plant,  root 
and  all.  Various  anaesthetics  as  ether,  chloroform  and  amyl-nitrite  were 
used.  The  eflect  of  ether  on  protoplasmic  movements  in  hair  cells  of 
Primula  sinensis,  Petania  violaeea,  and  Lycopej^ieam  escultntutn  was  care- 
fully noted,  Theinfluenceof  the  various  colors  of  the  solar  spectrum  on 
transpiration  nnder  normal  conditions  and  combined  with  the  anaesthetics 
was  then  taken  up  and  also  the  influence  of  anaesthetics  with  moisture. 
Finally  a  series  of  control  experiments  was  made  with  leaflets  of  Solanum 
tuberosaw. 

The  summing  up  of  all  the  results  obtained  led  to  the  following  concln- 

1.  Ether  retards  protoplasmic  action.  Given  in  sufficient  doses  it  kills 
protoplasm. 

2.  Ether  retards  transpiration  by  reCarrf/n^  assimilation. 

3.  Ether  retards  transpiration  in  both  light  and  darkness,  in  fact, 
under  all  conditions. 

4.  The  increased  loss  of  water  vapor  by  the  anaestheticized  vegetable 
tissue  is  due  to  the  fact  that  the  anaeAhetic  has  modified  the  primordial 
ntricle,  thus  allowing  evaporation  to  take  place,  and  not  transpiration. 

6.    Periods  of  maximum  transpiration  and  assimilation  coincide. 

James  W,  Swan,  White  Bear  Beach,  and  Professor  I.  H. 
Orcutt,  Brookings,  South  Dakota,  were  elected  members. 
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April  s,  1893. 

Twelve  persons  present. 

The  papers  read  were: 

Notes  00  the  Alpine  characteristics  of  the  floria  of  the 
Coteau  des  Prairies,  by  E.  P.  Sheldon.    [See  paper  C] 

Some  poisonous  plants  around  Winona,  Minnesota, 
-with  descriptions  of  their  characters,  by  C.  W.  McCurdy, 
read  by  Professor  Conway  MacMillan. 
[abstract.] 
Attention  is  called  to  the  poisononB  properties  of  the  folloviing  plant* 
m'bich  are  either  native  or  jntrodnced  in  the  neighborhood  of  Winona, 
Minn.;  Actara  spicata  Linn.,  Aconitum  napellas  Linn.,  Ranunculus  soe!- 
<ratus  Linn.,  Hellborus  niger  Linn.,  Rhus  toxicodendron  Linn.,  Rbas 
yenenota  D.  C,  Solarium  nigrum  Linn.,j4tropa  belladonna  Linn.,  Solarium 
dulcamara  Linn.,  Hyoscyamus  tiiger  Linn.,  Datura  stramonium  Linn., 
Pastinaca  sativa  Linn.,  Coniam  maculatam  Linn..  Cicuta  maculata  Linn., 
Archemora  ngida  D.  C,  Aethusa  cynapivm  Linn.,  Taxus  baceata  Linn., 
Kalmia  augastifolia  Linn.,  Symplocerpaa  fortidus  Nutt.,  Arisaema  tri- 
phyllum  Ton-.,  Digitalis  purpurea  Linn.,  Lobelia  in/Jata  Linn.,  Phytolacca 
deeandra  Linn.,  Urtica  grhcllis  Ait.,  Andromeda  mariana  1  jnn.  The  fre- 
qoent  occarrence  of  poisonous  Agarics  is  also  noted  and  it  is  recorded 
that  the  flesh  of  edible  toadstools  does  not  become  discolored  when  brok- 
en, while  that  of  the  poisonous  species  quiclily  changes  to  a  deep  bine  or 
pnrple  color. 

O.  A.  Stoneman  was  elected  a  member  of  the  Academy. 

May  3,  189J. 
Eighteen  persons  present. 
The  papers  presented  were  the  following: 
Motion  and  lifeby  Professor  L.  W.  Chaney, 
Remarks  on  some  recent  investigations  on  Phagocytes; 

and  the  relation  of  Protozoa  to  disease,  by  Professor  Henry 

F.  Nachtrieb. 

[ABSTRACT.] 

MetchnikofpB  recent  valuable  contribations  to  onr  knowledge  of  pha- 
gocytes were  briefly  reviewed  and  their  importance  pointed  ont. 

The  last  edition  of  Pfeiffer's  "Die  Protoioeo  als  Krankheiterreger"  was 
briefly  reviewed  and  compared  to  some  of  the  earlier  works  on  Bacteriology 
in  that  the  subject  was  still  in  a  rather  chaotic  condition  and  at  the  same  . 
time  was  liiU  of  promise.  The  snbject  undoubtedly  is  one  of  great  import- 
ajice.  It  is  also  one  of  great  difficulty,  possibly  is  surrounded  by  greater 
difficulties  than  Bacteriology  was  in  [its*earlier  days,  since  it  is  impossible 
at  present  to  cultivate  any  of  the  various  protozoa  that  are  cell  parasites 
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—that  is,  parasites  witbin  the  indiyidnal  cells  of  the  body.  More  Hpcri- 
menta.  la.rger  knowledge  and  improTcd  techniqtie  may,  however,  soon  re- 
move this  apparently  insurmountable  barrier. 

Recent  views  concerning  the  embryo-sac  of  Angiosperms 
and  the  cells  produced  by  it,  by  Professor  Conway  Mac- 
Miilan. 

[ABSTBiCT] 

Corrent  discussion  concerning  the  homologies  of  the  Metaspermic  em- 
bryo-sac is  somewhat  clarified  by  recent  papers  of  Gnignard,  Hartog,  Bret- 
land-Farmer,  and  others.  The  notion  that  the  endosporjc  cells  are  not . 
in  the  nature  of  a  female  gametophytic  plant  has  been  again  argned  by 
Gnignard,  npon  the  bases  of  his  researches  concerning  the  nnmber  of  chro- 
matomeres  in  the  equatorial  plane  of  vegetative  and  reproductive  nuclei.  This 
view  has  already,  fl-om  other  morphological  evidence,  been  advanced  by 
Warming,  Vcsqne  and  Mann,  but  is.  on  the  vrhote,  not  to  be  credited  be- 
cause of  the  distinct  homologies  with  the  embryo-sac  of  Arcbispermous 
plants,  like  Cycas,  where  the  embryo-sac  is  clearly  a  megaspore,  and  on 
account  of  other  and  simple  explanations  of  the  number  of  ni^lear  seg- 
ments in  the  definitive  nucleus  of  the  sac  before  the  divisions  of  germinatiou. 

CoD»dering  the  embryo-sac  in  all  cases  then,  as  a  spore  and  not  as  a 
special  spore-mo thcr-cell,  it  becomes  evident  that  the  traditional  explana- 
tion of  the  seven  cells  which  are  produced  within  it  in  the  Metaspenme  ta 
not  far  from  the  truth.  They  represent  a  degraded  and  symbiotic  seiual 
plant,  forming  the  female  of  the  same  generation  as  that  in  which  the 
pollen-tube  is  the  symbiotic  male. 

The  older  view  that  the  antipodal  cells  represent  the  prothallium  of  the 
female  plant  is,  however,  not  to  be  maintained,  and  in  evidence  the  results 
of  certain  examinations  of  different  pollen-tubes  and  embryo-sac  contents 
were  adduced.  It  will  be  found  that  in  the  case  of  .Narcissus,  Cucurbi'ta 
and  others,  the  staining  of  the  second  polar  cell  of  the  egg  and  that  of  the 
sperm  nucleus  is  similar  in  all  points,  and  that  in  structure,  size  and  reac- 
tions to  safranin,  dahlia  and  other  dyes,  these  nuclei  are  readily  compai- 
able.  On  the  other  hand,  the  antipodal  cell  that  migrates  to  the  top  of  the 
embtyo-sac,  where  it  finally  fuses  with  the  second  polar  cell  of  the  egg, 
otherwise  known  as  the  micropylar  endosperm-forming  nucleus,  is  compar- 
able more  directly  with  the  other  micropylar  cell  which  is  universally  recog- 
nized as  having  the  character  of  an  egg.  In  size,  structure  and  chemism, 
these  cells  are  similar.  It  therefore  appears  that  the  antipodal  cells,  as  is 
determined  by  Hartog,  upon  a  purely  theoretical  basis,  are  experitatnt- 
ally  seen  to  have  the  character,  not  of  prothallium,  but  of  an  archegonium,  , 
and  the  embryo-sacs  of  Metasperms  are  aniversallj  characterized  by  tiK 
production  of  two  tggs.  One  of  these  is  cross-fertilized  by  the  sperm  nucleus 
of  the  pollen-tube,  and  develops  the  embryo  of  the  seed.  The  other  is  close- 
fertilized  by  the  polar  body  of  the  micropylar  egg  and  develops  a  dependent 
sporophy  tic  plant,  the  endosperm,  and  this  is  destroyed,  either  during  pro- 
cesses of  seed-ripening  or  of  seed  germination,  in  both  of  which  it  comes  into 
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competition  with  the  more  lobnat  cross- fertilized  sporopbyte.  It  is  appar- 
ent then  that  polyembryon;  is  the  rule  among  the  Meta&pertns  and  that 
CTcry  seed,  at  eome  time  in  its  Ufe  (with  the  possible  exception  of  some 
orchids),  bears  within  its  coats  two  plants,  only  one  of  which  has  the 
strength  to  develop  into  an  embryo  and  ultimately  into  a  seedUng  and 
mature  gporophytic  strnctore. 

It  is  maintained  then,  that  the  Metaspcrme  are  peculiarly  characterized 
by  persistent  specific  dimorphism  of  a  high  grade  and  this  alone  serves  to 
limit  them  from  all  other  living  things.  Each  speci&c  form  consists  of  foor 
potential  individuals,  where  the  dimorphism  is  at  its^height.  These  are  (a) 
tbe  male  plant  or  poUen-tnbe,  (b)  the  Icmale  plant  or  embryo-sac  contents 
(and  in  the  Metaspermie  the  female  is  binovular),  (c)  the  staminate.  sporo- 
phjtic  plant  of  vegetative  specialization,  and  (d)  the  pistillate,  sporophytie 
plant— also  of  vegetative  specialization. 

S.  P.  Chanocll  presented  a  beautiful  piece  of  Sphalerite 
from  Jopliti,  Mo.,  for  which  the  secretary  was  directed  to  ex- 
tend the  thanks  of  the  Academy. 

The  meeting  adjourned  nntil  the  second  Tuesday  in  June 
instead  of  the  first,  as  regularly,  owing  to  the  Republican 
National  Convention. 

June  14, 1892. 

At  this  meeting  there  was  no  quorum,  but  Mr,  Uly  S. 
Grant  presented  a  paper  on  "The  stratigraphical  position  of 
the  Ogishke  Muncie  conglomerate  of  northeastern  Minne- 
sota,"* of  which  the  following  is  an 
[abstract.] 
A  briefreriewof  the  first  descriptionof  this  great  conglomerate  is  given, 
followed  by  a  sumraary  of  tbe  opinions  of  the  geoloji^sts  who  have  worked 
in  this  region,  in  regard  to  the  relation  of  this  formation  to  the  surround- 
ing rocks.  The  relation  of  tbe  conglomerate  to  the  rocks  in  its  immediate 
vicinity,  and  eapeqally  to  the  Saganaga  granite,  was  discussed  and  the  fal- 
lowing conclosions  arrived  at:  The  Ogishke  Mnncie  conglomerate  can  no 
longer  be  correlated  with  the  Animikie,  as  has  often  been  done,  for  the  two 
are  separated  by  a  great  stmctural  break  and  an  immense  erosion  interval. 
Tbe  conglomerate  grades,  both  along  and  across  the  strike,  into  rocks 
which  have  as  yet  not  been  separated  from  the  Keewatin  series.  At  present 
it  seems  best  to  regard  the  conglomerate  as  an  upper  member  of  the  Kee- 

October  4, 189a. 
Twelve  persons  present. 
The  following  program  was  heard: 

*ThU  paper  la  pabllahed  In  the  Ametinn  Oeologttt  for  JnlT,  1893,  pp.  4-10, 
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Notes  on  an  excursion  into  northern  Mexico. — A.  D. 
Meeds. 

[abstract.] 

On  October  4,  1891,  the  writer  having;  beeti  granted  a  leave  of  absence 
from  the  University  of  Minnesota,  left  Minneapolis  for  EI  Paso.  Texas, 
wbere  he  joined  Dr.  Carl  Lumholtz,  the  Norwegian  explorer,  who  was  about 
to  continue  bis  expedition  in  northern  Mexico.  Theespeditioa'had  started 
the  previous  year  from  Bisliee,  Arizona,  and  at  this  time  the  party  was  near 
Casas  Grandes,  in  northwestern  Chihnahua,  where  they  had  spent  the  soni' 
mer  exploring  the  many  ruins  and  mounds  ofthe  early  inhabitants.  A  very 
valuable  collection  of  potterj',  ntensils,  etc.,  was  made  and  sent  to  the 
American  Mnscam  of  Natural  History,  New  York,  under  whose  auspices 
the  expedition  was  undertaken. 

The  general  object  was  to  explore  and  study  the  prehistoric  ruins,  to 
make  collections  of  aninml  and  plant  life,  and  of  rocks  and  minerals,  in 
order  to  advance  oor  knowledge  of  an  unmapped  and  little  known  territory. 
The  region  to  be  explored  was  in  the  inaccessible  Sierra  Madre  mountains 
lying  along  the  boundary  between  the  states  of  Sonora  and  Chihuahua,  in 
northern  Mexico.  These  mountains  from  their  ruggedness  had  been  the 
lurking  place  of  hostile  bands  of  Indians,  especially  Apacbes,  who  bad  ter- 
rorized the  sarronnding  country,  carrying  death  and  destruction  into  the 
pueblos  and  driving  all  settlers  out  of  the  country.  They  had  been  masters 
ofthe  region  for  many  years  and  were  only  captured  and  dislodged  by  Gen. 
Crook  in  his  famous  campaign. 

Theeariy  Spaniards  had  been  tbrough  this  country  centuries  before  and 
had  left  traces  in  the  way  of  abandoned  smelters,  mines,  etc.  The  Mexicans 
told  fabnioua  stories  of  this  wonderful  country.  It  had  been  reported  and 
was  believed  by  some  scientific  men,  that  a  tribe  of  Cliif  Dwellers  still  ex- 
isted in  their  natural  state,  in  the  barrancas  of  this  ferra  incognita. 

Casas  Grandes  is  about  ISO  miles  directly  south  of  Deming,  N.  M., 
where  the  esplorers  left  the  railroad,  and  about  the  same  distance  south- 
west of  El  Paso,  Texas.  It  is  on  a  river  of  the  same  name  which  flows 
through  the  sandy  plain,  enclosed  on  the  east  and  west  by  mountains.  The 
topography  of  the  country  is  very  similar  to  that  of  Texas  and  New  Mexico, 
of  which  It  is,  in  fact,  a  continuation.  Prom  this  point  the  expedition  trav- 
eled in  a  southerly  direction,  climbing  immediately  into  the  mountains  and 
continuingalong  theirciests  thegreater  part  ofthe  time.  These  moun- 
tains vary  from  6,000  to  9,000  feet  high,  and  during  the  winter  are  covered 
with  snow,  the  weather  at  this  time  being  verisimilar  to  a  mild  Minnesota 

The  party  consisted  of  the  leader.  Dr.  Carl  Lumholt:,  G.  H.  Taylor, 
topographer  and  photographer,  C.  V.  Hartman,  botanist,  J.  H.  Locke,  in 
chargeof  accounts,  A.  D.  Meads,  naturalist,  and  about  a  dozen  Mexicans 
for  general  work. 

Leaving  Casas  Grandes,  about  4,500  feet  above  sea  level,  the  region  of 
the  pines  was  reached,   ranging  from   6,000  to  over  8,000  feet,  and  a  fcw 

•See  account  or  the  Bipedltlon  in  Scribner's  MajiBiine.  November.  1891. 
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days  brotiKht  the  part;  to  the  Mormon  colony  of  Bacheco  located  in  a 
«maU  valley  or  plain  in  the  mountains.  This  was  the  last  settlement  seen 
for  about  a  month.  Monnt  Chuhuichupa  was  passed,  where  Gen.  Crook 
had  captured  the  Apaches,  and  the  f^^at  difficulties  and  dangers  he  must 
hare  encountered  were  here  realized.  Traveling;  was  very  difficult  and  alow 
and  attended  by  gre&t  danger  in  the  roughest  part  of  the  mountains.  The 
fall  of  an  animal  down  some  steep  cliff  became  a  common  occurrence.  The 
scenery  was  fall  of  grandeur.  In  theveryheart  of  this  region  were  passed  the 
ruins  of  amelters  built  by  the  early  Spaniards  who  had  worked  the  mines  at 
Guaynopa  and  other  points  which  are  now  abandoned. 

The  party  soon  left  this  wild  region,  striking  the  town  of  Temosachie, 
on  the  main  traveled  trail  to  the  mining  district  of  Pinos  Altos.  The  trails 
were  fairly  good  through  the  mining  towns  of  Pinos  Altos  and  Jesus  Maria, 
and  variona  small  pueblos  on  the  road  to  Batopilas  These  pueblos  were 
inhabited  partly  by  Mexicans  and  partly  by  Indians,  all  very  poor  and  pos- 
sessing a  very  low  order  of  intelligence.  The  Indians  encountered  were 
mostly  Tarahumaras,  who  raise  flocks  of  sheep  and  goats  and  cultivate 
small  plats  of  land  on  the  mountain  slopes  and  in  the  valleys,  and  are  usu- 
ally honest  and  peaceliil. 

Before  reaching  Batopilas  another  extremely  rough  country  was  trav- 
ersed in  the  Barranca  de  Cobre,  where  an  English  company  is  working  an 
old  mine.  The  cailon  here  ia  about  +.000  feet  deep,  and  the  trails  arc  very 
steep  and  dangerous.  Bato{nlas  is  abot)t  a  week's  .ioumey  from  here  and  is 
situated  on  a  river  at  the  bottom  of  a  deep  caflon,  about  2,500  feet  above 
sea  level.  It  is  in  the  southwestern  corner  of  Chihuahua,  near  the  states  of 
Julisco  and  Dnrango.  It  is  one  of  the  largest  and  richest  mines  in  the  state 
and  is  owned  by  Americans.  At  this  point,  which  is  in  the  neighborhood  of 
400  miles  south  of  Depiing,  but  in  reaching  which  probably  double  that  dis- 
tance was  traveled,  the  party  was  disbanded  in  May,  1892.  Dr.  Lumholtz , 
decided  that  the  main  object  of  the  expedition,  the  proof  of  the  existence  or 
non-existcnceof  cuff  Dwellers,  could  be  better  accomplished  byhiatravel- 
ing  alone,  obtaining  Indian  guides  as  he  found  it  necessary.  A  full  account 
of  the  expedition  will  probably  be  published  in  the  Bulletin  of  the  American 
Geograpical  Society,  New  York,  when  Dr.  Lumholtz  finally  completes  his 
exploration.  He  contemplates  publishing  a  book  describing  the  people  and 
country,  with  incidents  of  the  expedition. 

Observatioiis  on  the  collections  of  minute  aquatic  forms 
made  by  Messrs.  "Worcester  and  Bonms  in  the  Philippine 
Islands,  by  Cbas.  S.  Fellows. 

[abstract.] 

At  the  writer's  suggestion,  on  their  expedition  to  the  Philippine  Islands 
Messrs.  Worcester  and  Bourns  took  with  them  apparatus  especially  de- 
•igned  for  the  collection  and  preservation  of  minute  aquatic  forms. 

Unfortunately  the  apparatus  was  lost,  and  in  the  early  part  of  their 
stay  no  collections  of  these  forms  were  made. 
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After  new  apparatus  was  received  they  were  enabled  to  collect  and  send 
eleven  small  gatherings,  five  of  which  were  from  freah  water  and  the  re. 
mainder  from  brackish  and  salt  water. 

The  collections  were  aU  made  at  and  near  Puerto  Prinusa,  Paragna 
(Palawan)  during  December,  1891,  and  Pebrnary,  18S2. 

From  the  freah  water  gathering  were  found  one  species  of  Ostracoda 
(nndetennined);  two  of  Cladocera,  Dapbnella  and  'Bosmiaa  (only  two 
specimens  of  the  former  and  one  of  the  latter  have  as  yet  been  recognized). 
There  were  found  of  theCopepoda,  one  species  of  Cj-e/ops  and  one  of  Diap- 
tomus,  the  latter  new  to  science. 

The  salt  water  gathering  yields  one  new  genus,  a  calanid,  and  seven 
species  of  as  many  genera,  as  follows;  Bctiaesoma,  Amjmone,  Laophoate, 
Westwoodia,  Harpacticas,  Porcellidiam  and  Lichomolgua. 

It  is  a  curious  circumstance  that  altbongh  the  "Challenjfer"  made  no 
less  than  four  gatherings  at  the  Philippine  Islands,  one  of  which  was  in  the 
harbor  of  Zeba  where  the  above  forms  would  likely  be  found,  only  one  was 
then  funnd,  Bcd'nosoma,  a  single  specimen  of  which  was  secured  and  that 
at  Ascentioa  Island. 

Several  species  of  Ampbopods  were  found  but  have  not  as  yet  been 
stndied. 

The  collections  are  now  rec«ving  a  thorough  examination  and  will  be 
liilly  reported  upon  shortly.  Only  a  few  mature  specimens  have  as  yet 
been  detected  among  the  Iresh  water  forms  and  a  further  supply  of  material 
is  awaited  that  the  forms  may  receive  more  thorough  examination.      ^ 

Secretary  Hall  gave  an  outline  of  recent  news  received 
from  the  Menage  Scientific  Expedition;  also  an  accotmt  of 
the  present  state  of  the  taxidermic  work  of  Mr,  Hobson. 

The  meeting  was  then  adjourned  to  the  second  Tuesday 
instead  of  the  first  in  November  an  account  of  election  day. 

November  13,  189a. 

Twenty-one  persons  present. 
Three  papers  were  read: 

Outlook  for  a  cholera  epidemic  in  1893,  by  Dr.  A. 
Schneider, 

[abstbact.] 
In  this  paper  the  author  criticises  American  carelessness  and  incompe- 
tence to  cope  with  great  epidemics.  The  first  part  of  the  paper  was  devoted 
to  a  short  review  of  the  history  of  various  cholera  epidemics  since  1817, 
after  which  was  given  some  of  the  evidence  of  the  most  prominent  cholera 
bacteriologists  as  Koch,  Hneppe.  Fraenkel  and  others.  Missionaries,  minis- 
ters and  other  non-professionals  are  severely  criticised  for  expressing  errone- 
ons  opinions  in  regard  to  the  prevention  and  treatment  of  cholera. 

The  main  feature  of  the  paper  is  the  cholera  outlook  in  1893.    Owingto 
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th«  fnct  that  cholera  has  already  made  its  appearance  and  that  it  iiBiiaJly 
continoeH  its  ravages  for  several  years  it  can  be  expected  to  make  its  ap- 
pearance the  coming  year,  especially  if  the  weather  be  tnoist  and  wanu. 
Knowing  that  cholera  follows  the  roates  of  commerce  and  knowing  that 
there  will  be  an  enormons  increase  of  traffic  end  immigration  on  account  of 
the  Colntubian  World's  Fair  in  Chicago,  a  cholera  epidemic  is  thereby  ranch 
more  liable  to  occur.  The  cities  near  the  St.  Lawrence  river,  the  ffreat 
lakes,  the  Atlantic  and  Gnlf  of  Mexico  will  be  particnlarly  exposed. 

Th£  writer  does  not  attach  any  special  importance  to  arresting  immi- 
gration unless  all  commercial  intercourse  were  also  stopped  and  that  would 
be  more  harmfbl  than  the  epidemic  itself.  The  plan  suggested  is  to  appoint 
thoiionghly  qualified  national  health  officers  with  police  anthoritj  to  look 
after  the  sanitary  conditions  of  every  city  in  the  Union.  This  should  begin 
now  and  not  after  the  cholera  has  made  its  appearance.  Cholera  can  be 
easily  prevented  if  proper  precantions  are  taken,  and  even  after  it  has  made 
its  appearance  it  is  easily  controlled  under  proper  treatment. 

A  map  accompanied  the  paper  showing  the  probable  routes  and  distri- 
bution ofcholera  in  1893. 

This  paper  was  discussed  by  Dr.  B.  S.  Kclley,  health  offi- 
cer of  Minneapolis,  and  others. 

The  Saint  Peter  sandstone  by  F.  W.  Sardeson.  [See 
Paper  D.] 

The  Rum  river  valley  as  a  botanical  district,  by  E.  P. 
Sheldon;  read  for  the  author,  bv  C.  A.  Ballanj.  [See  paper 
E.] 

December  6,  1893. 

Twenty  persons  were  present. 

Corresponding  Secretary  W.  H.  Pratt,  presided. 

The  following  program  was  carried  out: 

A  review  of  some  points  in  the  history  of  microscopy,  by 
Chas.  P.  Berkey. 

The  subject  was  treated  for  the  most  part  historically.  The  object  was 
to  note  theearlyinventionsof  lenses,  and  to  trace  the  various  subsequent 
important  improvements  in  both  simple  magnifiers  and  in  combinations 
uptothe  early  part  ofthe  presentcenturv.  A  chart  was  used  to  illustrate 
the  appearance  and  adjustment  of  Leeuwenhoek's  simple  microscopes.  In 
conclusion  the  paper  outlined  some  of  the  late  improvements  and  called  at- 
tention to  the  broadened  nsefhlness  of  the  iostrameDt  in  the  last  fifty  years. 

The  use  of  the  microscope  in  the  study  of  the  plant  lice. 
— O.  W.  Oestlund. 

[abstract.] 
Attention  was  called  to  the  insufficiency  of  the  diaracters  generally  used 
by  entomologists  for  the  distinction  of  species  of  the  aphididte  as  the  number 
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is  constantly  increasing.  In  the  wings  wc  have  good  charDcters  for  gmera, 
and  higher  groups,  but  usually  of  httle use  for  species.  The  relatiTe  length  of 
the  joints  of  the  anteniiK are  subject  to  too  great  variation  to  be  macfa  relied 
npon.  A  knowledge  of  the  food-plant  is  not  safficient  as  exceptions,  are  con- 
stantly being  bronght  to  light.  Color  is  in  all  the  larger  genera,  where  spe- 
cific characters  are  most  needed,  of  little  value.  It  therefore,  in  many  cases, 
becomes  necessary  to  seek  for  additional  charaeters  to  those  commonly 

A  stady  of  mounted  specimens  under  the  microscope  brings  ont  several 
characters  that  promise  to  be  of  great  valne,  at  least  for  the  more  difiicnlt 
genera,  one  of  the  most  important  of  which  are  the  seasoria,  or  small  senae 
spots  distribnted  over  the  surface  of  the  antenna,  which  have  been  found 
quite  constant,  both  in  size,  number  and  distribution.  A  summary  of  the 
results  of  a  study  of  the  sensoriaof  the  Minnesota  species  was  given;  a 
full  account  of  which  will  appear  in  a  final  report  on  this  &mily  in  the  pub- 
Ucations  of  the  Geological  and  Natural  History  Surrey  of  Minnesota. 

A  new  locality  for  cobalt  in  Minnesota,  by  A.  D.  Meeds. 

[abstract,] 
While  examining  a  sample  of  manganese  ore  from  Monticello,  Minn.,  in- 
dications of  cobaJt  were  noticed  and  lurther  examination  proved  it  to  be 
present  in  small  quantity.  As  cobalt  had  not  been  reported  from  Minnesota 
before,  solar  as  known,  a  determination  of  the  cobalt  was  made.  The  ore 
under  examination  was  a  bog  ore  and  contained  much  organic  matter.  It 
was  first  ignited  and  the  ash  submitted  to  partial  analysis,  resulting  as 
follows: 

Manganese,  Mn.,  35.70 

Iron  and  Alumina,  A1,0,,  Fe,0„    4.63 
Cobalt  Oxide,  Co  0,        '  0.71 

Insolnble,  KO,,  2S.33 

Cobalt  in  small  quantity  seems  to  be  quite  constant  in  its  occurrence  in 
bog  ntanganese  ores  and  its  appearance  here  is  not  surprising. 

Although  a  number  of  samples  of  manganese  ore  from  Monticello  have 
been  examined,  this  is  the  only  one  so  far  that  has  shown  any  sign  of  cobalt. 
This  paper  was  discussed  briefly  by  H.  V.  Winchell,  who  stated  that  re- 
cenUy  obtained  samples  of  pyrrhotite  from  the  lower  part  of  the  Huronian 
series  near  Gunflint  lake,  T.  66,  R.  4  W.,  had  been  found  to  contain  traces 
of  cobalt  and  about  three  percent,  of  nickel.  This  is  supposed  to  be  at  the 
same  geological  horizon  as  the  Sudbury,  Ont.,  nickel  deposits. 

The  Fauna  of  the  Magneaian  Series  of  the  northwestern 
states;  with  descriptions  of  new  species  by  F.  W.  Sardeson. 
[See  paper  F.] 

The  structure,  lithology  and  genesis  of  the  M&gnesiati 
Series  of  the  northwestern  states,  by  C.  W.  Hall.  [See 
paper  G.] 

Supt.   Robert  P.  A.   Nix,  New  Ulm,  Minn.,  Prof.  W.  V. 
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Metcalf,  Northfietd,  Minn.,  Prof.  Philip  Smith.  Faribault, 
Mina.,  and  Dr.  Walter  C.  Hanscom,  MitmeapiDlifs,  were 
elected  members. 

Secretary  Hall  introduced  the  following  resolution: 
Resolved,  That  this  Acadetnj',  always  aiming  to  advance  scientific 
knowledge  and  colture  in  the  commnnity,  shall  eecnre  for  the  coming  winter 
a  aeries,  three  to  six  in  number,  of  lectnrea  from  our  members.  These  lec- 
tures wiU  treat  the  subjects  which  thevdiscuss  in  a  somewhat  morepopniar 
manner  than  our  monthlv  programs  arc  accustomed  to  do. 

The  resolution  was  unanimously  carried,  and  President 
Nacbtrieb  and  W.  H.  Pratt  were  directed  to  appoint  a  com- 
mittee of  three  to  secure  the  lecturers  and  arrange  the  meet- 
ings for  the  same. 


ANNUAL  HBSTtNG, 

President  Nachtrieb  in  the  chair. 

Sixteen  persons  present. 

The  report  of  the  following  officers  were  read: 

Report  of  Recording  Secretary  Hall;  the  first  part  touch- 
ing the  scientific  work  of  the  Academy,  was  ordered  filed, 
and  the  second  part,  giving  the  statement  of  dues  and  col- 
lections, was  referred  to  the  auditing  committee.       ^ 

The  report  of  the  Treasurer,  E.  C.  Gale,  was  then  read : 

SDHMAxr  OF  Tbbasuber'g  Report  vvm  the  Year  1S92. 
1892. 

Jan.     6    By  Balance  from  )8«1 ?17  42 

jan.s.'BS         Collections  of  Annnal  dnes  tbrongh  Prof.        , 

JmnJS,'9B  Hall .' S04  00 

Feb.  23  R.  J-  Mendenhall,  on  life  membership..'. 10  OU 

Mcb.ll  Bishop  McGolrick,  on  life  membership 50  00 

Feb.  33  Jndge  Vandcrbnrgh,  for  Crons  Collection 10  00 

Jan.5,'93        T.  B.  Walker,  for  Menage  Collection,  taxi- 
dermy   380  00 

Feb.     4    To  Cash  to  KimbaU,  for  printing $150  00 

Mch.    i  Cash  to  Rev.  R.  T.  Cross,  for  collection 45  00 

Mch.  25  Certificate  deposit,  Permanent  fend 60  00 

N.  W.  Photogravure  Co.,  for  plates 43  25 

J.  Hobson,  for  taxidermist  services 418  10 

J.  Hobson,  for  taxidermist  supplies 2T  42 

Typewriting  and  office  sundries 18  16 

Express  and  MisceUi^neous  expenses 29  8S 

Deficit,  balance  due  Treasury 10  36 

»7»1  78  $791  78 
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The  report  of  the  corresponding  secretary  was  read. 
Mr.  Pratt  reported  the  aumber  of  additions  from  the  United 
States  to  be  224;  from  foreign  countries,  396;  total,  620 
titles,  as  follows: 

THE  UNITED  STATES. 

Albsay.N.  K— State  Mnaenm  of  N.V.:  Balletb,  Vol.  t.No.l;  44tb  Annnsr 

Report,  Boapd. 

UniTCrtity  of  the  SUte  of  New  York :    State  Library  Bulletin,  No.  2 ; 

101th  Report  of  Regents,  3  )>artB,  Boaad—viz.  No.  1,  "Bulletins;" 

No. 2,  "Colleges;"  No.  3,  "Academies." 

fiaifimore,  Md.— Johns  Hopkins  University:  Unirertity  circulars,  Vol.  xi, 

Nos.  95  to  loo. 
Bo%toB,  Maai. — American  Academy  of  Arts  and  Sciences:  Proceedings,  Vol 
xivi,  1890-91. 
Massachusetts  Horticultoral  Society:    Transactions,  1890,  Part    n; 

1891,  Parts  land  n;  1892,  Parti:  Schedule  of  PHecs  for  1892. 
Marine  Biological  Laboratory,:   Annual  Report,  No.  4. 
Boston  Society  of  Civil  Engineers:   Committees  Report  on  Weights 

and  Measures. 
Boston  Society  of  Natural  History:  Proceedings,  Vol.  xxv. 
Br/dlgwpor(,  Cono— Bridgeport  Scientific  Society;  List  of  Birds  ol  Bridge- 

BufFalo,  AT^K— Bnfblo  Historical  Society;  Annual  Report,  Jan.  1892. 
Cambridge,  MKSs.-~Uxunm  o(  Comparative  Zoology :  Bnlletin,  Vol.  xzn, 

Nos.  1,  2, 3,  4;  Vol.  xxm,  No*.  1,  2,  3. 
Harvard  College:   Report  upon  Athletics,  June  1888. 
CbampAign,  111. — Illinois  State  Laboratory  of  Natural  History:   Articles 

XI  and  xn  of  Vol.  iii:  Article  i  of  Vol.  iv,  and  Bolletii),  Vol.  m. 
Chicago,  III. — Chicago  Academy  of  Sciences:  Bnlletin,  Vol.  n,  No.  1. 

University  of  Chicago;    Program  of  Coarse  in  Social  Science,  etc. 

"Some  First  Steps  in  Human  Progress." 
CbBpcl  Hill,  N.  C— Elisha  Mitchell  Scientific  Society:  Jonmal,  Vol.  vin. 

Part  2. 
Cincinnati,  O.— Cincinnati  Society  of  Natural  Hutory :  Journal,  Vol.  xiv, 

Nos.  3,  4;  Vol.  XV,  Nob.  1,2. 
Denver,  Co/.— Colorado  Scientific  Society ;  Proceedings,  Vol.  in,  Part  3. 
Dea  Moines,  /oirfl.— Iowa  Academy  of  Sciences:  Proceedings,  Vol.  i,  Part  2. 
Graayille,  O.— Denison  University:  Bulletin  of  Scientific  Laboratory,  Vol. 

VI,  Part  2. 
Indiaaapolia,  Jod.— Geological  Surrey  of  Indiana;    Annual  Report,  xvi, 

1888;  Advance  Sheets  ofxvm  Report  from  S.  A.  Miller. 
Iowa  Citj,  Iowa.— Iowa  State  Historical  Society ;  Historical  Record,  Vol. 

vm,  Nob.  1,2,  4. 
JtStraoa  City,  Afo.— Geological  Survey  of  Missouri:    "The  Higginsville 

Sheet." 


-abvG00»^lc 


Proceedmge.  31 

\mCitj,Mo. — Kanaaa  Citj  Academy  of  Sdenec:  "Scicntiit,"  R.  H. 

Tronalot,  editor;  Vol.  v,  Noa.  11, 12. 

JCftutsiqe,  AficA.— Mich.  State  Agrknltnral  College:  Bnlktitis of  BxperiineHt 

Station,  Noa.  80-86;  30th  Report  of  State  Board  of  Aj^cnltare; 

"Michigan  Flora"  (ttom  30th  Rep.) 

Xairraiee,  K«a.— KaoaaBUniTerrity:  "TbcQuartetl;,  Vol.  i.Noa.  1  and  2. 

Little  Sock,  <lrA.— Geological   Snrvejr  of  Arkanaaa:  Annnal  Report  for 

1890,  Vol.  n. 
Madison,  IVis.— State   UniTcraity  of  Wiaconein;    "Drift"  in  GemianT— 
SaUabnrj. 
State  Hiatorical  Society  of  Wiscoorin:  Proceedings  of  2Dth  Annnal 
Meeting. 
Idioaeapolia,  Miaa. — Geol.  and  Natural  History  Snrvcy   of  Minnesota: 
Annual  Report  xa  for  1890;  Mctaapermaeof  Minn.  Valley. 
llniTcraity  of  Minnesota :   Catalogne  for  1891-2. 
Agricoltaral  Bzperiment  Station:   Bulletine,  Noa.  19  to  23. 
"A  NewLetnnr"— Prof.  Nachtrieb;  From  the  Anthor. 
Montgoraerj,    A7a.— Geological    Snrrey    of  Alabama:    Report    on    Coal  , 
Measures,  1891 ;  Report  on  Pboapbatea  and  Maria,  1892,  Ball.  No, 
•i ;  Report  on  Lower  Gold  Belt,  1892,  Bull.  No.  3. 
'AksATiIfa,  Tens.— State  Board  of  Health  of  Tennessee:  Bulletin,   Vot  vn, 

Noa.9,10,12;  and  Vol.  vm.Noa.  1,  2,4,  6. 
Nortb£tld,  Afion.— Carieton  College— Prof.  Payne,  Director  of  Obaervatoiy: 
Astronomy   awl   Aatro-Phyaics   (monthly)   from   W.   W.    Payne, 
Editor,  aa  iaaned. 
New  Havca.  Conn.— Connecticut  Geology :  "Glaciers."    Dana. 
Hew  York,  N.  K.— New  York  Academy  of  Sciences:    Annals,  Vol.  vi.  Nos.  1, 
2,  3,  4;  Tranaactions,  Vol.  xl,  Kos.  3,  4,  5. 
New  York  Microscopical  Society:    Journal,  Vol.  vo,  No.  I. 
Ltnntean  Society  of  New  York :    Abstract  of  Proceedings  to  March, 

1892.  • 

American  Museum  of  Natural  History — Central  Park :    Bulletin,  Vol. 

Ill,  No.  2';  Annnal  Report  for  1891. 
Torrey  Botanical  Club ;    Bulletin,  Vol.  xix,  Nos.  2  to  11 ;  and  Index  to 

American  GeoKrapbical  Society:    Bulletin,  Vol.  xxiu,  Ko,  4,  Parts  t 
and  2;  and  Vol.  xxiv.  No.  4,  Parts  1,  2,  8. 
Pbiladelpbia,  Pa.— Prom  Dr.  A.  E.  Footc,  4116  Elm  Avenue,  Pbiladelphia: 
"  Leisure  Hour  and  Monthly  Bulletin,"  Nos.  131  to  139. 
Zoological  Society  of  Pbiladelpbia:      Twentieth    Annnal    Report    of 

Directors. 
Academy  of  Natural  Sciences :    Proceedings,  1891.  Part  ci ;  and  1892, 
Part  1. 
Portland,  Me.— Portland  Society  of  Natural  History :  Portland  Catalogue 

of  Marine  Planta. 
Providence,  R.  /.—Rhode  Island  Historical  Society:    Proceedings,  1891-S. 
Socbetter,  N,  Y. — Rochester  Academy  of  Sctenccs:    Proceedings,  Vol.  i. 
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Stileni,  Masa.—Km.  Assoc,  for  AdvancnDcnt  of  Sctence:  Proeeedingi,  Vol. 

XL.  meeting  of  1891. 
SMtt  Diego,  Cs/.— Santa  Barbara  Society  of  Natural  Hiatorr,  (C.  R.  Oreott): 

"West  American  Scientist,"  Vol.  vm,  No.  64. 
Saint  Louis,  Mo. — Miseonri  Botanical  Garden :    Third  Annual  Report. 

Academr  of  Science  of  St.  Lonis:    Transactions,  Vol.  v.  No«.  3  and  4; 
andVol.  VI,  Nos.  J,2. 
Saint  Paul,  Mfoii.— Minnesota  State  Historical  Society:    Historical  Collec- 
tions, (Vol.  vii,  "Miss.  River  and  ItsSoarce.") 
SpringSeld.  W7.— "Skull  of  Megalonyx  leidyi,"  from  the  antbor:    Descrip- 
tion by  Dr.  Josna  Lindahl. 
Illiijois  State  Geological  Survey :    Reports,  Vol.  vu,   Vol,  nn,   (small 
^to  Bonnd.) 
Topeka,  Ar«a.— Wasbbnm  College  Laboratory:    Bulletin,  Vol.  u.  No.  10. 
IVentoo,  A', y.— Geological  Sarrej  of  New  Jersey:    "Drift  or  Pleistocene 

Formation." 
Waabington,  D.  C— Smithsonian    Institution:     Annual    Report.    1889; 
"  Museums  of  the  Futurfe." 
Natiftnal  Mnseum:    Bulletins,  Nos.  41.  42. 
U.  S.  Patent  Office;    Official  Gazette,  Weekly,  as  issued. 
U.  S.  (jeological  Survey :    Bulletin,  Ko.  82;   Congrfs  Geologiqne  Inter- 
national, List;  Proces  Verbeaux. 
U.  S.  Weather  Bureau;    Bulletin,  No.  5,  " Plnctnatione  of  Level  in 

Ground  Water." 
Bureau  of  Ethnolofcy:  Catalogue  of  Prehistoric  Works — Thomau: 
Omaha  and  Ponca  Letters— Dorsej ;  Bibliography  of  Algonquin 
Language — Pilling;  Contributions  to  American  Ethnology,  Vol- 
n,  in  2  Parts;  Contribntions  to  American  Ethnology,  Vol.  ti. 
U.  S.  Board  on  Geographic  Names;  First  Report,  1890-1;  Bnlletins. 
Nos.  1,  2,  3. 

T'O  REIGN. 

Aaran,  Swi'tx.— Aarganiscben    Natnribrscbenden    GesellMhaft:     Mittfaei- 

lungen,  vt.  Heft. 
AtaUne,  Ftance. — Sod<t<  Linne^nne  du  Nord ;  Bulletin  Meusuel,  Annft  20  ; 

Nos.  223-234. 
Boaa,  Pnisaia  — Natnrhistoricbe  Verein   Pr.  Rheinland;    Verhandlingeu, 

JahrgangS;  FolgeS. 
Brvmeir.  Gennanj.— Nat nrwlssentchaftlicher  Verein:  Abbandlnngen,  Band 

XII,  Heft  2. 
Brusteh,  Belgian!.— Soditi  Beige  de  Microscopie :    Bulletin  xtiii,  Nos.  2-d 

and  Anales,  Tome  svi. 
Soci£t£  Malacologique  de  Belgiqne:    Proces- Verbal  1890;  Tome  xix, 

pp.  89-116,  and  Tome  xx,  pp.  1-66. 
Bergen,  Norway.— Bergta  Museum:    Bergen  Museum  Aarsberetning  for 

1890. 
Bel&Mt,  /retaoff.—Natnral  History  and  Philosophical  Society :    Report  and 

Proceedings  for  1890-91. 
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Bohgna,  Itafy.—'Rtal  Accademia  della  Science,   Istttnto  de  Bologna: 

Memoirea  Accademia ;  Seriea  v,  Tome  i. 
Beiicra,  Fraace.—^wAtti  d'  Etudes  de«  Sdeoces  Naturclles  de  Bezien: 

BnUetin,  Vol.  xm,  1890. 
Berhn,  Pnitala. — E>eDtMhe  Verein   zur    Brfdrdemng   von   Lnftacbiffahrt: 

Zeitschrift,  Jafargang  xi.  Heft  1. 
KSniglicbea  (Pr.)  Meterologiachca  Institnt:    Abhandlmigeii,  Band  i, 

Nos.   4,   6;   Dentsch  Meterologiacbea  Jabrbncfa,  Band  I,  Heft  2; 

Brgebniue  MeterologiKbe  Beobachtnngcn,  1890,  Heft  1. 
R.  Priediander  &  Sohn:  Natnrac  Novitates.  1890,  Jafarg.  xii.  No.  23; 

Natnrae  Noritates,  1891,  Jahrg.  xin,  Ko.  23,  2i,  and  1892,  Jahrg. 

iiT,  Nob.   t,  11  and  17;   Berktat  liber  die  Veriaufe.  xx,  No',  xxi; 

Register  Btbtiograptaic,  1891. ' 
Bone.Algien. — Academic  d'  Hippone;    Compte  Rcndus,  pp.  1-78,  Bulletin 

No.  2*;  Compte  Rendns  Reanion  tt,  XTI. 
Brisbane,  Qaeenslaod.—ColoDia]  Secretary's  Office:    Report  on  Physical 

Geography    of   Magnetic  Island;    Coal-Collide   Creek;    Paradise 

Gold  Field;  Mt.  Morgan  Gold  Field;  Gympie  Gold  Field;  Cape 

Kiver  Gold  Field;  Geology  of  Cookstown;  Mines  near  Cookstown; 

Geology,  etc..  of  Upper  Bnrlekin,  Broken  Hill ;  Coolgarra  Tin,  etc. 
Braan,  Auitria. — Natnrfbrschendcr  Verein:    Verhandlnngen.    Band  xxix; 

and  Bcricht  Meterol.  Commiaaion. 
Baenos  Ajrea.,  Arg.  Rep. — Sociedad  Cientifica  Argentina:  ParamiUs  nspn- 

tata,  etc.,  Annals,  Tomo  xmv,  Entr.  vi;  Annals,  Tomo  xxxm, 

Bntr.  I,  II,  T,  vi;  Tonio  xiiiv,  Entr.  i. 
'  CfUeatta,  /odia.— Geological  Survey  of  India:    Records.  Vols,  xiiv,  Pt.  4, 

and  XXV,  PtB.1,2;  Memoirs;  Index  to  Genera  and  Species  in  Paleo- 

logica  Indica  to  1891  (4to) ;  Contents  and  Index  to  first  20  vols,  of 

Memoirs,  1869  to  1883. 
Cairo,  £j7pt.— L'lnstitnt  Bgyptien:    Bulletin,  Series  3,  Nos.  2  and  3. 
Cardiff',  Eagland. — Cardiff  Naturalists'  Society :   Report  and  Transactions, 

Vol.  xxin. 
Catania,  Italy.— Accadtmia  Giocnia  Scienie  Natarali :    Atti. 
Ctnr,  Switierland.—Hatvir{aiac\ende    Geaellschaft    Granbilndens :    Jahrea 

Bcricht.  Jahrgang  xxxr. 
CAerbour;? ,  Fraooe.— Societe  Nationale  des  Sciences  Natnrelles  et  Math: 

Memoires,  Tome  xxvii. 
Dorpat,  Anssta.— Naturforscher  Gessellschaft :     Sitznugsbericbte  (Univer- 

sitct).  Band  ix,  Heft  3. 
Dadlej,  £nf.— Dudley  and   Midland   Geological  and   Scientific    Society: 

Proceedings,  Vol.  ii.  No.  2. 
Bmden,  Prussia. — Naturforschende  Gesellschaft   in  Bmden:    7eth  Jahres- 

berichtffir  1890-1. 
Ekatirittbarg,  ifnssia.— Soci^tf  Ouralienne  I'Amatenrs  des  Sci^neccs  Natn- 
relles:   Bulletin,  Tomo  XII,  liTraison  2. 
Fibourg,  Switt. — Soci^tj  Fribourgeoise  des  Sciences  Natnrelles:    Bulletin 

for  1887-1890;  Actes  (Soc.  Helvetiqne)  Session  74. 
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Florence,  ifa^c.— Biblii,teca  Nsziona]  Ccntrale  di  PimiK:    List  of  PnblicA- 

tiona  in  1S91 ;  Bulletins,  tio:  144, 146,  148, 149  and  161  to  165. 
Oenere,  Switi. — SociJtf  Geo^apbie  de  GenCTC:    Journal,  Stta  Seriet,  Tonic 

m,  Noi.  1,  2;  MemoirsB,  Tome  in. 
Gueret,  Frmnce. — Soci^tf  An  Sriniccs  Natnretka  et  Archeologiqne  d«  la 

Crense:    Memoir,  Deni  Seriet,  Tomen. 
Gratz,  AuatTNi.— KaturwiBBraichaftlicber  Vcrein  IQr  Steiermark:    Mittbeil- 

uDgen,  Jahrgang  1891. 
Grei&waid,  Prass. —NaturwiMenachaftliclur  Verein:    Mittbrilnngen,  Jahr- 

gaDg22,  1891. 
Gcorgetowa,  Br.  Gui.—Rojsl  Agrictiltnral  and  Comiaerciat  Society:    Jour- 
nal. Vol.  T,  Part  2 ;  and'  Vol.  vi.  Part  1. 
Raraaa,  CuAa.— Academia  Ciencia,  Medical,  Pteical  j  NatmellM:    AnalcB, 

Tomo  xxvui,  Eotr.  329-336;  and  Tomo  xxn,  Bntr.  337. 
Halifax,  N.  5.— Nova  Scotia  Tnatitnte  of  Natnral  Sciences:    Proceedings 

and  Tranaactiona,  Vol.  i,  Part  I. 
Henaannstadt.Augtria.—^thenbiirgiwcbeT  Verein  iUr  Natarwiaaenacheften; 

Verhandlnngen  and  Mittbeilangen,  Jahrgang  xn. 
Hamiltoa,  Can.— Hamilton  Asaociation:  Jonmal  and  Proceeding*,  Session 

of  1891-2  No.  vni. 
Haarlem,  Netb.—Maaec  Tejier,   Ponndation  de  P.  Tejrier  van  der  Hnlat: 

Archives,  Series  ii,  Vol.  lU,  Parts  6  and  6. 
Kama,  foMia.— Obshchestvo  IcstestTo— Ispjtatelei  pri  Imp.  Kaz.  UniT : 

Krotokolbi  1S90-1 ;  Tmdbi,  Tomb  xxm,  Bbip.  1,  3,  4,  5. 
Krakaa,  Austria. — Akademija  Amiejetnoaci:   Parmietnik.Tomn,  z,  land  ii; 

Rospran  J,  Ser.  n,  z  i  and  ni. 
Kief,  Rassia. — Kiehkoic    ObsfacbefltTO    leateatvo — Ispy tatelei ;     Memoirs, 

Tome  X,  Livr.  4;  and  Tome  xi,  Livr.  2. 
Kiel,  Prussia. — Naturwissenscbaftlicber  Vercin   ffir    Schlcswip— Holstein : 

Schriften,  Band  tx,  He&l  and  2. 
Liege,  Belgiam.—SoaeU  des  Sdencca  NaturcUes:    "Le  Role  de  L'Bau," 

Anspach. 
Lyoaa.  France.— SoiAtti  Lioneinne  dc  Lyon:    AnnaJea,  1888, 1889, 1890. 
Lc  Havre,  Fraace.—^ofiM  G«ologique  de  Npnnandie:     BnUetin,  Tone 

xin,  1887-8-9. 
Liverpool,  £q£.— Liverpool  Geological  Society :    Proceedings.  Session  3Sd, 

Vol.  n,  Part  4. 
Lmadabut,  fi«F.— Botaniscber  Verein:    Bericbt,  1890-1,  No.  12. 
Mancbeater,  Bag-— Literary  and  Philosophical  Society:     Memoirs  and 

Proceedings,  Vol.  v.  No.  1. 
Melbourne,  Aastr. — Royal  GeogTapbical  Society  of  Australia:     Transac- 
tions, Vol.  u.  Part  2. 
Public  Library,  Matenm  and  National  Gallery:    Report,  1890;  Rules 

and  Regnlationa. 
Mexico,  Mex. — MinisteriodePomento,  Colonizacion,etc.;  Anale*,Tomo  U. 
Obserratorio   Meteorologico   Central:     Botetin  Mensnal.  Tomo  m. 

Nob.  3  and  4. 


-abvG00»^lc 


Proceedings.  2S 

MoatrvMl.  Cao.— Canadian  Record  of  Science:    Tbe  Record.  Vol.  iv.  Ho.  8; 

and  Vol.  T.  Nos.  1,2,  3. 
Moscow,   Rnuia. — Imp.    Moakoic     ObehchcatTO     lestcato — lapjtatdet: 

Bnllctin,  1891,  Nos.  1. 2,  3,  *;  and  1893,  No,  1. 
Afnnner,  Pmss.— WcsUaitacben  ProT  Verein  fBr  Wisaenscfaaft  n.  KnHt: 

16th  JabrcBbericbt,  Kt  1890. 
Sarcmbnrg,  £av.— NatarhiBtorUche  Getcllscbalt :    Abhandlnngen,  Band  IX. 
Umatet,  Franw.— SociJt^  Academiqnc  dc  la  Soire  Inferienre:    AnnalcB,  Vol. 
Ottawa,  Caosda.— G«ol.  and  Nat.  Hitt.  Survey  of  Canada:    Annual,  Part 

N,  SbeeU  1-3;    Maps,  Part  D,  1^88-9,  Sbeeta  1  to  9;    Catalog  of 

Canadian.  Part  vi,  "  Musci." 
Offenbach,  Bai/eo. —Verein  far  Natnrknnde:    Bericht,  29,  SO,  31,  32. 
Prague,    AitatTia.—DT.    Bmil    Holnb— Author:      "Fflhrer   dnrcb   ds   SQd 

AfHcaniBche  Anaatelling  ";  Natarwiasenschaftlicbcr  Verein,  "iKitoe"; 

Jabrboch,  Nene  Polge,  Band  xi  and  xn. 
Pewaaee,    En;.— Penzance  Natural  History  and   Antiqnarian   Society: 

Report  and  Tranaactiona.    New  Series,  Vol.  ni. 
Piaa,  /ta/j-.— Societa  Toacana  di   Science  Natnrali:  Atti,  Procea- Verbal, 

Vol.  Ill,  Nob.  49  to  154. 
Rio  Janeiro,   Bras//.— Inatitnto  Hiatorico  Geografico:    Reviata  Menanal, 

TomoLlv,  Pt.  1  and  2  Trim,  andPt.  2;   of  3  and  4Trimestre. 
Mnieum  National :   Paper  on  the  Mnsenm,  by  L.  Netto,  1889. 
Rome,  Italy. — Biblioteca  Nazionale  Central  Vittorio  Emannele:  BoIIettioo 

Opera  Mod.  Straqicre,   Vol.   v.   Nob.    5  to    12;    Bolletino   Indicc 

Al&betico,  Vol.  vi,  and  Vol.  vn.  Nob.  13  to  22. 
*ore«(o,  AnstWa.—I.  R.  Accademie  degli  Agiati : 
Rostock,    (tfect/.)— Verein    der    Piiennde    der    Naturgeacbichte :    Archiv, 

Jahrgang  45,  Abthdl,  i[. 
Saiat  Ga/A,  S>rit2.— NatorwiBsenschaftliche  Gesellscbaft:  Bericht,  1889-90. 
Saint  Lo.  Fraace. — Soci^t^  d  'Agricnltvre  d'  Archeologic  et  d'Histoire  Natu- 

elle:  Notices,  Memoirs  and  Doc.    Vol.  Diiifme. 
S(.  Petersfctiiy,  Rus9.— GeologicbcBki  Komitet:   Bulletin,  Vol.  x,  Nob.  6,7, 

8,-9;  Vol.  XI,  Nob.  1,  2.  3,  4:   Memoisea,  Vol.  xiu,  No.  1. 
Saatiago,  Chili. — Societe  Scienti6qne  da  Chili:  Actcs,  Toroo,  u,  1  creLior. 
Schaffbauaea,  5iv7u.— EntomologiBcbe  Gesellschaft :  Mittbcilangen,   Vol. 

vm,  No.  9.    — 
Semar,  France: — Soci£t£  dea  Sciences  Histonqoe  et  Natnrellea  dc  Semnr: 

Bnlletin,  2d  Series,  No.  6, 1890. 
Staranger,  Sorw. — Stavanger  Mnsenni:   Aarsberetning,  for  1891. 
Straaabarg,  Germ. —Gcologische  Landes — Untersnchnng:    Mittheilnngen  v. 

BJB.  Lothr.  Band  in,  Heft  2,  3.  4  and  IV,  Heft  1. 
Sfdarr,  Aastr. — Anstralian  Mnsenm:   Report  of  TmBtees,  for  1891. 

Mining  Department, Geol.  Survey  of  N.S.  Wales:  Records,  Vol.  ni,  Pt.l- 
Geological  Survey  of  New  South  Wales:  Memoir,  Paleontology,  No.  6, 

a  Monograph  of  Cnrb.  Inv.  of  N.  S.  W.,  Pt.  2-4  to. 
Royal  Society  of  New  South   Wales:  Journal  and  Proceedings,  1891, 

Vol.  XXV. 
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Queensland  Matenm  of  Natural  Hiitory:  Rccordi,  Vol.  ii,  Nos.  1,  2.  3; 

Annals.  No.  2. 
Thorn,  PniMia.— Capeinicas  Verein  fBr  Witsmschaft  a.  KnnBt:  Mittbei- 

langeK,  Heft,  vii. 
Toroato,  Can.— The  Canadian  Institnte:    Tranaacttona,   Vol.  ii,   Pt.    2; 

Appeal  to  Canadian  Institnte— Fleming. 
Meteorological  Office,  Dominion  of  Canada:  Report  of  Service,  1888. 
Tokio,  y«pan.— Deataohe  Gesdiscbaft  fBr  Natnr  o  VSIkerknnde  Ostasiena : 

MtCtheilnngen,  Band  t,  HefL47,  48,  49,  50;  Mittbeitnngen,  Sapple- 

ment.  Heft  if  and  m, 
Toalouse,  Fr.—Acaj]£mic  de«  Sciences,  Inscriptiotw.etc:  Memoires,  Tome  til. 
Turin,   Italj.—R.  Mnseo  Zoologico  di  Torino;   Bollettino,  Vol.    ti,  Ko*. 

104-126,  Vol.  vn,  Nos.  127-132. 
Winnipeg,  Manitoba. — Manitoba  HittoricaJ  and  Scientific  Society:  Annual 

Report  for  1891,  and  Tranaactions,  Nob.  40,  41 ;  Transactions,  No. 

42,  Geology  of  Red  River;  Transactions,  No.  43,  "Seven  Oaks"; 

Anonal  Report,  1891;  "Gopd  Roads,"  Vol.  i,  No.  1.    Prom  tbe 

pnblisbers. 
Wiesbaden,    Pmss.— Nassauiscben    Verein    fflr    Natarkonde:     Jabrbacb> 

Jabrgang,  45. 
Zurich,  SwiK.— Natorforscbende  Gesellscbait :   Vierteljabrschrift,  Jabrg.  36 

(Heft  2.  3,  4)  and  37  (Heft  1.  2). 

The  Academy  then  proceeded  to  the  election  of  the 
following  officers : 

President,        ■  -         Henry  L.  Osbom. 

Vice-President,  -  -  Conway  MacMillan. 
Recording  Secretary ,  Christopher  W.  Hall. 
Treasurer,  -       -         Edward  C  Gale. 

Corresponding  Secretary,  William  H.  Pratt. 
_,      ^       .     ^.  (W.H.Leonard. 

Trustees  for  three  years,        ip   w  W  11 

Tbe  persons  directed  at  the  December  meeting  of  the 
Academy  [see  page  19]  to  name  a  Committee  to  take  in 
charge  the  organization  of  a  course  of  lectures  for  the 
Academy,  named  the  following  as  such  committee:  W.  H. 
Leonard,  C.  S.  Fellows  and  A.  H.  Brackett. 

Professor  MacMillan  read  a  letter  which  the  Academy 
had  received  from  Dean  C.  Worcester,  of  the  Philippine 
Islands  expedition. 

Secretary  Hall  recommended  that  the  letters  received  by 
the  Academy  from  the  expedition  be  edited  and  printed  in 
the  next  Bulletin.    The  recommendatioa  was  adopted. 
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The  foUowing  were  elected  members  of  the  Academy : 
W.  M.  Quayle,  3132  Grand  avenne,  MinneapoIiB. 
L.  B.  Avery,  the  Normal  School,  St,  Cloud. 

PrtnMry  6,  1893. 

Serenteen  persons  present. 

The  following  program  was  presented : 

The  Adaptation  of  structure  to  fossorial  habit  in  the 
Pocket  Gopher,  Geowys  bursarius.  President  Osbom. 

The  paper  was  discussed  by  Messrs:  C.iS.  Fellows, 
J.  C.  Bryant  and  H.  S.  Baker. 

A  letter  from  the  Philippine  Islands,  written  by  Dean  C. 
■Worcester,  was  read  by  Mr.  W.  H.  Pratt. 

The  lecture  course  of  the  Academy  arranged  for  the 
third  Tuesday  of  the  months  February,  March,  April  and 
May,  was  announced. 

W.  D,  Frost  was  elected  a  member. 

February  21,  1893. 

Dr.  W.  H.  Leonard  in  therchair. 

Ninety-five  persons  present. 

The  first  lecture  in  the  special  course  was  given  this 
evening  by  Dr.  Charles  N.  Hewitt.  Subject :  Cholera  and 
Common  Sense. 

Jlarch  ai,  1893. 

Professor  MacMillan  presided. 

Thirty  persons  present. 

The  second  lecture  in  the  special  course  was  given  this 
evening  by  Professor  Henry  L,  Osbom.  Subject:  Structure 
and  habit  among  the  Rodents. 

April  18,  1893* 
A  hundred  or  more  were  in  attendance. 
The  third  lecture  in  the  special  lecture  course  was  given 
by    Professor    MacMillan.      Subject:    The    Mechanics   of 
Heredity. 

n»y  3,  1893. 
Twenty-three  persons  present. 
The  program  was  as  follows : 
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An  Apophyllite  Geode;  by  Charles  P.  Berkey. 

Tbe  paper  g&rt  the  reanlts  of  an  examiDa.tioii  of  some  minerals 
collected  by  C.  W.  Hall  near  Grand  Marais,  Minnesota. 

Complete  chemical  analyses  were  made  of  all  the  minerals  of  this 
gcode,  and  also  of  the  diabase  rock  in  which  they  were  found.  Grand 
Marais  is  a  new  locality  for  Apophyllitc,  which  occnrs  in  well  formed 
crystals  combining  tbe  prism,  pyramid  and  pinacoid,  agPgQ,P,oP.  The 
diabase  is  Tcry  mnch  altered  and  bears  secondary  minerals  in  great  aband- 
ance.    A  cbemical  analysis  of  the  diabase  shows : 

Silica,Si,0,, 55.40 

Alnmina,  Al,  O,. 22.55 

Iron  protoxide,  Fe  0, 3.75 

Iron  sesqniozide,  Pe,  O,,       - 14.67 

Lime,  Ca  O, 1,41 

Magnesia,  Mg  0, -       •         0.74 

Water,  H,0, 0.97 

Total, 99.40 

Analyses  of  thedifiercnt  minerals: 


Apopbyaite 

CbloHte 

Si  0, 

",  0, 

PeO 

52.61 

0.67 

53.87 
18.06 

83.14 
13.22 

•■'.o. 

trace 

0.88 
11.19 
0.46 
0.29 
0.67 
18.18 

24.20 

Ms  0 

K,0 

Na,  0 

=.» 

0.17 

3.03 

1.71 

j         16.17 

3.49 

12.S4 

98.59 

100  08 

*" i      "■"•' 

Calcite  shows  99.85  per  cent.  CaCO,;  insoluble  0.15  per  cent.;  Mg  CO, 


the  composition  of 


The  analysis  of  tbe  chloritic  mineral  is  near  ti 
Strigorite. 

The  Pewabic  Quartzite;  by  Arthur  H.  Elftmao. 

In  this  paper  tbe  results  of  a  microscopic  eiamination  and  Md 
obserrations  of  a  designated  district  in  northeastem  Minnesota  was 
giren,  Tbe'rock  to  which  the  name  Pewabic  Qnartzite  has  been  given  is 
placed  by  some  geologists  at  tbe  bottom  of  tbe  Animike,  by  others  in  the 
lower  Kcweenawan.    It  is  older  than  tbe  Keweenawan  becanse  tbe  basal 
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gsbttro  of  that  formation  cuts  tltrough  and  even  endoMB  large  blocks  of 
tbe  qnartxite.  The  rock  is  not  a  qnartrite.bnt  euentialljani^gregationof 
qaartx,  olivine,  aagite  hornblende  and  magnetita.  In  the  Birch  lake 
re^on  aome  of  the  ao-called  Pewabic  Qnartrite  baa  been  traced  into  the 
icon  bearing  member  of  the  Animikc.  Tbeae  resnita  difier  slightly  from 
thoge  of  Profeaior  W.  S.  Bayley,  pnbliBbed  in  the  19th  Annaal  Report  of 
the  Geological  and  Natural  History  Surrey  of  Minnesota,  pp.  193-210. 

A  Second  Warning ;  Dr.  Albert  Schneider. 

The  anthor  continned  his  studies  on  the  spread  of  Asiatic  cholera 
begun  sometime  ago.  The  Academy's  attention  had  been  once  before  called 
to  the  sutgect.    (SceMinuUsforNoremher,  1892,  p.  308.) 

Minneapolis,  May  16,  1893- 

The  fourth  and  last  lecture  in  the  special  lecture  course 
was  given  by  C.  W.  Hall. 

Subject :  The  Formation  and  Deformation  of  Minnestoa 
lakes. 

Thirty-eight  persons  were  present, 

June  6,  1893. 

Commencement  week  at  the  University  prevented  at- 
tendance of  many  member^,  consequently  no  quorum. 

September  7,  1893* 

A  special  meeting  of  the  Academy  was  held  in  the  Public 
Library,    President  Osbom  in  the  chair. 

Bight  members  present. 

The  objects  of  the  meeting  were :  1.  That  the  Academy 
be  informed  of  the  amount  and  condition  of  the  material 
gathered  by  the  Menage  Scientific  Expedition  to  the 
Philippine  Islands;  2.  That  a  statement  might  be  made  ot 
the  progress  of  tazidermic  work  on  said  material ;  3.  That 
the  financial  condition  of  the  Academy  might  be  stated; 
and  4.  That  such  action  might  be  taken  as  should  be 
thought  wise  in  view  of  the  present  condition  of  the 
Academy's  work.  ■ 

1.  Secretary  Hall  gave  a  brief  statement  concerning  the  condition  of 
the  material  thus  farreceived  from  the  Menage  Expedition  to  the  Philippine 
Islands  and  what  bad  l«en  done  towards  preparing  the  material  for 
permanent  preservation. 
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2.  He  then  gave  a  Bnmmary  of  the  tajcidertnic  work  done  by  Mr. 
James  Hobion,  wha  entered  the  service  of  the  Academy  in  May,  1892,  and 
closed  his  work  in  Jnne,  1893. 

3.  The  Secretary  then  stated  that  the  immediate  financial  needs  of  the 
Academy  for  payment  of  traniportation  charges,  taxidermist's  wages, 
etc.,  amonnted  to  over  fire  hundred  and  fijty  dollars. 

4.  After  some  discussion  and  a  careful  review  of  the  present  member- 
sliip  of  the  Academy,  it  was  moved  and  carried  that  a  soliciting  committee 
of  ten  or  more  members  be  appointed  to  make  the  effort  to  raise  the  money 
necessary  for  paying  tite  transportation  charges,  wages,  etc.,  now  dne 
and  if  possible  to  carry  on  the  work  of  putting  the  Collections  into  the 
Academy's  Museum,  and  in  short  to  Tulfill  all  the  obligations  the  Academy 
is  under  through  its  acceptance  of  the  material  secured  by  the  expedition. 
The  committee  was  named  as  follows: 

Wyman  Elliott,  chairman,  Thomas  Lowry,  Clinton  Morrison,  Cbas. 
A.  Pillsbury,  C.  E.  Vanderburgh,  R.  E.  Grimshaw,  Verdine  Truesdale,  C.  C. 
Jones,  Edw.  C.  Gale,  C.  J.  Bartleson,  President  Osbom. 

After  tbe  special  business  ol  the  meeting  the  following 
was  ordered : 

1.  That  a  field  day  be  observed  by  the  Academy  sometime  daring 
September  by  an  excursion  to  Taylors  Falls  if  possible.  H.  W.  Smith  and 
C.  W.  Hall  were  appointed  a  committee  to  do  what  is  necessary  to  make  a 
snceessful  day. 

2.  It  was  the  unanimous  opinionof  all  present  thatanennnal  meeting 
be  held  at  some  date  between  December  30,  1S93,  and  Jan.  10,  1894  for 
the  presentation  of  a  program  of  papers  and  discussions  by  members  of  tbe 
Academy  and  others  who  might  be  invited.  President  Osbom  was  directed 
to  name  a  Committee  of  arrangements  for  such  a  meeting. 

November  7,  1893. 

Eighteen  persons  present. 

The  first  paper  read  was  by  Mr.  F.  W.  Sardeson  on  the 
"Sources  of  the  water  supply  of  Saint  Paul." 

Mr.  Sardeson  presented  two  profiles  drawn  through  the  State,  one  up 
and  down  the  Mississippi  river  and  the  other  down  the  Minnesota  river 
and  across  to  Taylors  Palls.  He  pointed  out  the  faulting  ol  the  Paleozoic 
rocks  through  Ramsey  and  Washington  counties. 

The  second  paper  was  on  the  "Resonant  cavities  that 
tnodily  the  human  voice,"  by  Dean  W.  X.  Sudduth. 

Dean  Sndduth's  paper  aroused  considerable  discussion  participated  in 
by  several  members  of  the  Academy. 

Miscellaneous  business  was  then  in  order. 
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Secretary  Mall  related  what  bad  occarred  concerning  the  Menage 
Expedition  to  the  Philippine  Islands,  and  stated  in  a  general  way  what 
collections  had  aniTcd  from  that  expedition  since  last  Maj,  snmmariziag 
as  follows:  The  work  of  the  expedition  in  the  Philippine  Islands  closed 
Maj  8  hntjnst  before  that  date,  Mr.  D.  C.  Worcester  was  taken  ill  with 
fever  and  was  obliged  to  leave  his  work  and  Mr.  Booms  started  for  Borneo 
where  he  was  to  make  collections  for  the  purpose  of  compering  the  fannal 
cooditioDS  of  that  island  with  those  of  the  Philippine  Islands  where  work 
had  been  prosecuted  for  over  two  years.  Mr.  Worcester  recovered  auffic- 
ientlj  from  his  illness  to  reach  California  in  Jnne  by  the  way  of  Japan  and 
the  Sandwich  Islands  at  which  places  be  made  arrangements  for  mnseam 
exchanges.  Mr  Bonms  on  finishing  work  in  Borneo  came  to  America  by 
the  way  ot  Earope.  At  the  British  Mosenm  be  arranged  for  exchanges  for 
Philippine  Islands  material.  Owing  to  the  financial  condition  in  Minneap- 
olis it  has  been  fonnd  impossible  to  raise  the  money  and  prosecute  the  work 
of  describing  new  species  arranging  the  material  and  making  exchanges,  as 
had  been  planned,  with  the  employment  of  Messrs.  Worcester  and  Bourns 
in  Minneapolis;  but  it  is  hoped  by  another  season  this  work  can  be  prose. 
CDted  to  completion. 

Dec«niberJ6,  i893- . 

Postponed  meeting  of  the  Academy  of  Sciences. 

Sixteen  persons  present. 

The  following  papers  were  read: 

Preliminary  remarks  on  the  rodent  Dipolomys  ordii  by 
President  Osbom. 

To  illustrate  the  points  in  the  Dipolomjs  President  Osbom  exhibited 
a  skull  and  a  few  other  bones  ol  nearly  related  forms ;  several  plates  were 
also  exhibited  illnstrating  the  skeleton  as  a  whole. 

Notes  on  the  Anorthosites  of  northeastern  Minnesota  by 
A.  H.  Elftman. 

The  paper  reviewed  the  observations  of  Dr.  A.  C.  Lawson  npon  these 
rocks.  The  anorthosites  are  considered  to  be  detached  blocks  inclosed  in 
the  diaboses  of  the  Lower  Keweenawao.  The  mineral  composition  alsb 
varies  more  than  geologists  have  generally  nnderstood. 

In  the  discussion  of  the  paper  H.  V.  Winchell  called  attention  to  the 
&ct  that  in  the  Annual  Report  of  the  Geol.  and  Natural  History  Survey  of 
Minnesota  for  1887  notice  was  taken  of  several  enormous  blocks  of 
Animike  strata  which  appeared  to  be  pieces  floating  in  the  great  Gabbro 
overflow  snrrounding  them.  Their  position  points  to  their  being  torn  off 
atthc  time  oferuptive  activity  and  moved  from  thdr  original  site  to  their 
present  situation. 

Evolutionary  development  in  some  species  of  Brachi- 
opoda,  by  F.  W.  Sardeson. 
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Mr.  SardeaoD's  paper  aronaed  some  discaa«on  participated  in  by 
Pmident  Osbom,  U.  S.  Urant,  C.  8.  Pelliows  and  otbera. 

The  relationships  and  generic  nomenclature  of  Astra- 
galus by  E.  P.  Sheldon. 

Janury  3,  ■ft94- 

AHMUAl.  UBBTING. 

Fourteen  persons  present,  with  President  Osbom  in  the 
Cbair. 

The  report  of  the  Secretary  touching  the  scientific  work 
ot  the  Academy  and  its  financial  affairs  was  read  and  the 
latter  part  referred  to  the  auditing  contmittce. 

The  report  of  the  Treasurer  was  read ;  It  summarized  a» 
follows : 


Jan.    26  Bj  Cash,  D.  P.  Jones,  loan ?100  00 

May     S  ■'          L.  F.  MenaRe.  subscription 130  00 

May  29  "            H.  P.  Nachtrieb,  loan 20  OO 

Jane      3  "  T.  B.  Walker,  special  sabscription....  10  00 

July    28  "           P.  S.  Bonma,  loan 15  OO 

Dec.      6  "           C.  A.  Pillabnry,  sabscription 100  00 

Dec.    16  "          T.  B.  Walker,  subscription 100  00 

Dec.    26  "          E.  C.  Gale,  loan 50  OO 

Dec.    31  "  Annnal  due*  collected  by  Prof.  Hall.  212  OO 

Ian.    14  To  Cash,  Tor  Insurance 9     8  00 

Jan.  6  to  Nov.  13  incl.         "         to  Hobson.fortazid'y..  420  50 
Jnne  6  to  Dec.  26  incl.         "         for  freight  on  Pbillipinc 

Collection 289  16 

Jan.  31  to  Sept. 4  incl.        "        for  drayage  and  misc....       5  00 

April  5  "         fbrengravinji 7  50 

Dec.  22  "         forprinting.KimballCo.    17  60 

Jan.  3  to  Dec.  28  incl.         "         for  post'g.derkhire.etc.    25  26 
Dec.  31  "         to  D.P.  Jones,  acct.loan    25  00 

Balance  dne  Treasnry 71  2S 


Tbe  report  of  the  corresponding  secretary  was  then  read. 
It  was  as  follows : 

Note.— The  following  is  a  list  of  pnblicationB  received  by  the  Academy 
for  the  year  1893.  The  list  is  not  so  large  atad  complete  as  it  should  be, 
awing  to  the  death  of  Mr.  Pratt,  and  the  unavoidable  delay  in  securing  a 
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■ew  Corre^onding  Secretary.    Tlini  nesrly  thicc  monttaa  rccelpu  wen 
acCTtdited  to  the  jear  1894,  and  will  appear  in  a  fbtnre  report. 

Cbablbs  p.  Bbkkbt, 

Carre«poiidii>g  Secretary. 

THE  UNITED  STATES. 

A]b»Bf.  N.  K.— UniTersity  of  the  State  of  New  York :  UniTcnity  Bxteiuioii 

Bulletin,  Noi.  2,  3,  4;  State  Library  Bulletin,  No.  3. 
Auatin,  Tejrair— Texas  Ac&demy  of  Science:    Tranaactiona,  Vol.1,  Koa.  1,2. 
Baltintan.  Af(f.— Johns  HopldnaUniveraity:    Unirersity  Circnlar,Noa.l03- 

105. 
Bostoa,  Afass.— MaM.  HorticnltnraJ  Society:   Scbedntc  of  PriKa  for  1893 ; 
Tranaactiona,  1892,  Ft.  u;  Tranaactious,  1893,  Pt.  I. 
American  Academy  of  Arta  and  Sciences:    Proceedinga,  Vol.  xsTn. 
Boaton  Society  of  Natoral  History:    Proceedings,  Vol.  un,  Pt.  1. 
Brookvilk,  /»<f.— Indiana  Academy  of  Science :    Proccedinga,  1891. 
BaSdo,  N.  K— Bnfialo  Historical  Society:    Annual  Report,  1893. 
Cambridge,  Mbm.— Mnsenm  of  ComparBtiTC  Zoology:    Balletin,Vol.  ixm, 
Nos.  4,  5,  6;   Bnlletin.  Vol.  jsiT,  Nos.  1,  2,  3,  6,  7;   Bulletin,  Vol. 
XTi.Noa.  11,12. 
Cbmpel  Hill,  N.  C— Blisha  Mitchell  Scien'USc  Society:    Jonmal,  Vol.  a, 

Parts  1  and  2. 
CAicaxo,/J7.—UniTersity  of  Chicago:    Tbejoumal  of  Geology,  Vol.  I,  Noa. 

1-5. 
Cineianati,  Ohio. — Cincinnati  Society  of  Natural  History:    Journal,  Vol. 
sv.  Nob.  3  and  *;  Jonmal,  Vol.  xvi,  Nos.  1,  2.  3. 
-   HiaL  and  Philosophical  Society  of  Ohio :    Annaal  Report,  1892. 
GrasWi/e,  OAio.— Dennison  Ilniveiaity:    Bulletin  of  the  Science  Laboratory^ 

Vol.  vn. 
Iowa  City,  /owa.— Iowa  State  Historical  Society:    Historical  Record,  Vol. 

tx,  Nofl.  1  to  4. 
JeSeraon  City,  Afo.~4eological  Surrey  of  Hisaoori:     Report,   Vol.   a; 

Report,  Vol.  m. 
Lmming.  AficA.— State  Agricnltnrel  College:    Bnlletin,  Nos.  87,  88,  90,  9t, 

92,  93,  94,  95. 

La-wreuee,  Kmn. — Kanaaa  University:    Kansas  University  Qnarterly,  Vol. 

I,  Noa.  3  and  4 ;  Kansas  UniTeraity  Quarterly,  Vol.  n,  Noi.  1  and  2. 

Lincoln,  JVIeb.— University  of  Nebraska:    UniversitY  Studies,  Vol.  i,  No.  4. 

iiadiaon,  Ifi's.— State'Historical  Society  of  Wisconsin:    Procecdinfca,  40th 

Annua]  Ueeting;  Trienaial  Catalogue  of  Poeta  Gallery. 
Uilwaakte,  n'».~Pnblic  Mnsenm   of  the   City   of  Milwanhee:     Tenth 
Annual  Report. 
Natural  Hiatory  Society  of  Wiscouni :    Occasional  Papers,  Vol.  n. 
iHtfeapoba,  Vian.— Geological  and   Nat.  Hist.  Surrey   of  Minnasota:, 

Bnlletin,  No,  7. 
MuAriib,  Tcan.— State  Boafd  of  Health:    Bulletia,  VaL  «□,  Nos.  S-10; 
Bnlletin,  Vol.  a.  No.  3. 
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New  Haven,  C'ann.— Connecticutt  Academy  of  Arti  and  Sciences:    Trans- 
actions, Vol.  IX,  Parts  1  and  2, 
New  York.N.  K— Am.  Geograpbical  Society:    Bulletin,  Vol,  xxiv.  No.  4, 
Parts  1  and  3 ;   Balletin,  Vol.  xxv.  No.  2. 
New  York  Academy  of  Sciences:    Transactions,  Vol.  Xii. 
Torrey  Botanical  Clnb :    Bulletins,  Vol.  >cx.  Nos.  1-6  and  II. 
Am.  M  us.  of  Natural  History:    Bulletin,  Vol.  it;  Annual  Report,  1692. 
New  Vork  Microscopical  Society:    Journal.  Vol.  ix.  Nos.  1  and  2. 
American  Microscopical  Society:    Circular. 
fitortbSeld,  Af/nn.— Astronomy    and    Astro- Physics,    Nos.    110  to   120.; 

Astroooray  and  Astro- Physics,  Not.  107,  105, 
Philadelphia,  P«.— Academy  of  Natural   Sciences:     Proceedings,   1892, 
Parts  II  and  iii:   Proceedings,  1893,  Part  i. 
Wagner  Free  Institute  ol  Science :    Transactions,  Vol.  tii.  Part  Hi 
Leisure  Hours :    Bulletins,  Noa.  139-140. 
Rocbeater,  N.    K— Rochester  Academy  of  Science:     Proceedings,   Vol.  ii. 

Brochure  1,  2,3. 
Salem,  Ma^s.— American    Association    for    the   Advancement  of  Science: 

Proceedings,  Vol.  xli,  1892. 
San  Francisco,  Cai.— California  Academy  of  Sciences:    Occasional  Papers, 

No.  ui  and  iv;  Proceedings,  Vol.  in.  Part  2. 
Saint  Anthony  Pari,  Af/nn.— Agricultural   Experiment    Station,   Bulletin, 

Nos.  24  to  28. 
Saint  Paul.  Mina.—Mipn.  State  Historical  Society;  7th  Biennial  Report. 
SaiDt  Louis.  Mo.— St.  Louis  Academy  of  Science:    Transactions,  Vol.  vi, 
Nos.  3  to  7. 
Missouri  Botanical  Garden:    4th  Annual  Report. 
Tacotna,  Wash.— Tacoma  Academy  of  Science:    Proceedings.  Mt.  Tacoma. 
Topeka,  Kan.— Kansas  State  Historical  Society:    4tb  Biennial  Report, 

1890-1892. 
Washington,  D.   C— Smithsonian  Institnte:    (U.    S.   National    Musetim). 
An.   Rsport,  1S90 ;   Proceedings,  Vol.  xut;  Bulletin,  No.  40;   Bnl- 
letin,- Parts  A  to  G. 
Bureau  of  Ethnology:   An.  Report,  1885-6;    Contributions  to   Am. 

Ethnology,  Vol.  vn;  Bibliography  Athapascan  Languages. 
Department  of  Agriculture:   Bulletin,  No.  3. 

U.  S.  Patent  Office:  An.  Report  for  1891;  Official  Gazette,  Vol.  62, 
Nos.  1-12;  Official  Gawtte,  Vol.  63,  Noa,  1-13;  Official  Gazette, 
Vol.  64,  Nos.  1-13 ;  Alphabetical  List  of  Decisions,  etc.;  Index  to 
Decisions. 
The  Weather  Bureau :  Bulletin,  No.  6 ;  Bxtract  No.  1 1 ,  from  An.  Report 
for  1891. 

FOREIGN. 

Alteaberg,  Germaoy.- Naturforschende  Gesellscbaft  des  Osterlandes:  Mit- 

thrilungen,  Neue  Folge,  Band  5. 
Ataiens,  France.— Soattt  hmnetaae  da  Nord  de  la  Prance:  Memoires,  To. 

VIII!   Bulletin,  To.  xi,  Nos.  235  to  246. 
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Belfast,  /reJanc/.—Nftturftl  History  and  Philosophical  Society:   Report  knd 
Proceeding,  1891-2. 

Berlin,  Gerwany.—K.   (Pr.)  Meteorologisches   Inatitut:   Ergebnisse,   1892 
Hettll;   Bericht,  1891  and  1862. 
K.  PriedlitnderSobn:   Naturae  Noritates,Jahrj[. XV,  Nos.  I  to  13;  Reg- 
ister Bibliogrnphie,  1892:   Bericht  iiber  die  VerloKe,  xxi. 

Betiers,  Fj-ance.—SociSttf  d'Etudea  des  Sciences  Naturelles  de  Bezicrs:   Bul- 
letin. Vol.  xiv. 

Bombay,  India.— Royal   Asiatic  Society  (Bombay  Branch):   The  Journal, 
Vol.  xvin.  No.  49, 

Bone,  Algeria. — Academic  d'Hippone:   Bulletin.  Nu.  26;  Coniptes  Rcndaa, 
pp.  41-51. 

Bremen,  Germany.— Naturwissen  scha  ft  I  icber  Verein  :   Abhadlungen.   Band 
XII.  Heft  3. 

Biuxelles,  Belgium.— Soi:i€l(  Beige  de  Microscopie:   Bulletin,  To.   xi\.  Nob. 
I  to  IX ;  Aanalea,  To.  xvu,  Fasc.  1. 
Soci^t€  Malacologiquede  Belgique:   Proce*  verbnl,  To.  xxi,  pp.  1.112. 

Baenos  Ayres.  Argeatiae  Sepublic. — Sociedad  Cientifica  Argentina :  Anales, 
Tomo  xxxiv,  Entr.  i  to  vi. 

Cairo,  EjFpt.— Institut  Egyptien;   Bulletin,  Ser.  3,  Noa.  3,  4.  5. 

Cakatta,  Jndia —Geological  Snrvey  of  India:   Records,  Vol.  xxv,   Pt.  4; 
Records,  Vol.  xxvi.  Pts.  1.  2,  3.  4. 

Cberboarg,  FrAaee—Soci(t€  Nationale  des  Sciences  Naturelles:   MemoiTCS, 
To.  xxvm. 

Chrittiania,   Nbrwaj- .—Videnskabs  Selskabet:    "Displacement  of   Bea<;h 

Copenhagen,  Denmark. — Katurhiatorische  Forening ;  Vidensk,  Meddelelsor, 

1892. 
Cordova,  Argeatiae  Republic. — Academia  Nacional  de  Ciencias:   Boletin, 

Tomo  K,   Entr  4,;  Boletin,  Tomu  xi,  Entr  4;   Boletin,  Tomo   xii, 

Entr  1. 
Dorpat,   Aussi'a.— Nalurforscher   Gesel  lac  baft :    Sitzungsbericht.    Band    x. 

Heft  1.  • 

Damiries,   Scot/antj.— Dnrnfriesshire  and   Galloway  Nat.   Hist,  and   Anti- 
quarian Soc:  Transactions  and  journal  ot  Proceedings,  No.  8. 
Firenze,  f(a/jr.— Scnala  d'Anatomia  Patologica:    Archives,  1885  and  1886. 
Bibl.  Nai.  Centrale  di  Firenze:   Bullettino,  Nos.  168  to  187. 
R.  Inatituto  di  Stndi  Superior!   Pratici,  etc.:   Elittricita  Atmosferica 

Meccanismo  Morementi  Voluntari.  ' 
Frnnftfiirt.Germany.-Naturwiasenachafthicher  Verein  des  Regie ruogsbexirk: 

Helios.Jahrg.  6,  No.  8:   Helios,  Jahrg.  10,  Nos.  11  and  12;   Helios, 

Jahrg.  11,  No.  1;  Societatom  Li tterae,  Jahrg.  6. 
Geneva,  S\ritter!and. Soci4t(  de  Geographie  de  Geneve:     Le  Globe,  Vbl.' 

xxxn.  No.  2. 
Georgetown,  British  Guiana.— Royal  Agricultural  and  Commercial  Society, 

Journal  (Timchri)  Vol.  vi.  Ph.  ii. 
Gratz,  S(jria.— SaturwiasenschaftlicVrVertJin    fur  Steirmark:     MJtthe'tl-' 

ungen,  Jahrg.  1892. 
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OreUavmtd,  Pmsaia  — NatnrwiMmachaftlkber  Verrin  you  KetiTorpomiiiefw 

andRiigen:  MittbeUtttigni.JabrB:.  24. 
Gucrct,  Framx.—Socictt  dcs   SdcnccB    NatnnUei  et   ArcbtologiqiK  dc  U. 

CreuM:    Mraioir,  Ser.  Vol.  n,  Bulletin  12. 
Halifax,  Nora  Seotia.—H.  S.  Inttitnte  of  Natnral  Science:  Proceeding* 

and  TraoBactiont,  Vol.  i,  Pt.  2. 
Aainbnrj,    Germany.  —  Natnrwi— tuBchaftlkbcr  Tenia;     AbhandltuigcB, 

Band  Xll,  Heft  I. 
Havana,  Cuba. — Academia  Cienctai  Med.  Pis.  y  Natorellei:    Analea,  Tomo 

sxix,  Entr.  339, 341,  342,  344. 
iniAnici,  7>ro/.  —  NatnrwiMenKliaftlicli-UcdiciniMber   Verein:     Bericht, 

Jahrg.  zix  and  xx. 
Kaaaei,  Praaiia.—Vertia  (BrNatarknade:  BeHcht,  1891-2,  izxvin. 
Kbarkof,  Russia.— Imp.  Soc.  Naturalists,  University  of  Kbarkof :  

Tom.  XXVI. 
Kief,  Russia. — Society  of  Katnraliats;  Memoires,  Tom.  xn,  Liv.  1.    

KTmtau.  Ga/KMB.  —  Akadcmya  Umigetnosci:    Rosprawy,  8er.  n,  To.  n; 

Naczynia.  with  plates. 
Societf  dcs  Nataraliatea  al  UniTcrsit^  Imperial:    Trareanx,  To.  xxy, 

1S90-91. 
LattBaaoa,Switterland. — SocieteVandoise  des  Srinces  Natnrelles:    Baltetin, 

3rd  Ser.  Vol.  xxvtu.  Nob.  108  and  109;  Balletin,  3rd  Ser..  Vol.  xxtx. 

No.  110. 
hiMboa,  Portu^/.— Academia  Real  des  Sctencia*  de  Lisbon:    "Ot  Dno- 

bomentoa  Forttigeies  eos  de  Colombo." 
Liverpool,  England.  ~  hirerpop)  Geological  Society:    Proceedings,  34tb 

Session,  Vol.  vm,  Ft.  1. 
Laneburg,  Pross/a .—NatnmHiaenKhaftlicher  Vei«in :  Jahresbefte,  m. 
MaacbtateT,  England. — Literary  and  Philosophical  Society:  Memoirs  and 

Proceedings.  Vol  vi ;  Memoirs  and  Proceedinfcs.  vit.  No.  1. 
MelboartK,  Victoria.  —  Pnblic  Library,  Mosenm  and    National  Gallery; 

Report  of  Trustees  for*1891;  Catalogue  of  Publications  Received. 
Milaa,  /t«^.— Societa  Italiana  di  Scicnie    Naturali:     Atti,  Vol.  zzut, 

Pasc.  1,2,  3. 
Mootrea!,  Canada. — Canadian  Record  of  Science :   Record,  Vol.  i,  No.  6. 
Jlfbnster,  Prussia  .—Westfdliscben  Ptot- Verein  ftir  Wissenscbaft  nnd  Kunst: 

Jahresbricht,  1891. 
Nantes,  France. — Societe  Academiqoe  de  la  Loire  Infcrienre :    Annales,  Vol. 

3.  Ser.  7 ;  Annales,  Vol.  4,  Ser.  7. 
Onsnabnicii   Prvesia. — Natn rwissenscbaftlicher    Verdn:      Jabretbericht, 

1891-92.  No.  9. 
PtaaaiKX,  England.— THatural  History  and  Antlqaarian  Society:    Report 

and  Transactions,  1892-93. 
Asa,  Itafy. — Sorieta  Toscana  di  Scicnic  Natnrali :    Acti,  Vol.  vm,  pp.  167- 

175. 
Regetubarg,  fiararta.— Natnrwissenicbaftticher  Verein:    Bericfcte,  Heft  m. 

1890-91. 
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Jloiae,  Jtafy.—BiWott<»  Naz.  Cmtrale  Vittorio   BmmBnaek:    BoHettino, 

Vol.  VD.  No.  23;  Indict. 
R,  Comitato  Geologico:    Raaiequa,  Anno  n,  Faac.  1,  2,  3. 
Santiago,  Cbili. —Sodtti  Scifntifiqiie  dn  Chili :    Actes,  Tdmo  ii.  Liv.  2,  3. 
SebaObaaaen,  Switterlaad. —BntomoiogiacbK  GetcllKhaft:    Mittbrilnngm, 

Vol.  Tm,  No.  10. 
Semarea  Auiioa,  France.— SoatU  dca  Sctencea  Hiatoriqaea  et  NatarcUn: 

Bnlletin,  Ser.  2,  No.  6. 
St.  Johns,  N.  £.— National  History  Societj :    Bulletin,  No.  x, 
Stoekbolm,  Snvden.— BntomoIoEiaka  FSreniogni:  Bntom.Tidskrift.Aarg. 

13,  Heft  1-4. 
S^a^.N.S.  IVa/es.— Mining  Department,  N.  S.  Walei:    Ananal  Repvrt, 

1892;   Record!,  Vol.  lu,  Parts  2  and  3. 
RoyalSociety  of  N.S.  Wales:    Journal,  Vol.  xxvt. 
Tokio,  Japan.— Deutsche  Gesellichaft  iUr  Nator-n-VOlkerkande  Oat-ABtens: 

Mitthrilnngen,  B.  r,  Hett  45 ;  Mittbeilungen,  B.  ti,  Heft  62. 
Toronto,  Canada.— The  Canadian  Institnte:    Transactions,  Vol.  m.  Part 

I,  No.  6. 
Tottloaae,  France.    Academic  dts  Sciencea  Inacriptiuns  et  Bellea  Lettrea: 

Memoire,  To.  it. 
Zarieb,  Switzerland. — Naturforachendc    Gesellschrft :     Vierteljahreschrift, 

Jabrg  37,  Heft  3  and  4 ;   Vienteljahreictarft,  Jahrg  38,  Heft  1  and  2. 

The  Acadetnj  then  proceeded  to  the  election  of  officers. 
The  election  resulted  as  follows : 

President,  -        Henry  L.  Osbom. 

Vice-President,  -       W.  Xavier  Sudduth. 

Recording  Secretary,       Christopher  W.  Hall. 
Treasurer,         -  Edward  C.  Gale. 

Corresponding  Sec' y,  Charles  P.  Berkey. 

Trustee  to  &H  unexpired  term  of  D.  Percy 

Jones,  resigned,     -     Horace  V.  Winchell. 
_,      ,       ^     ^.  |T.  B.Walker. 

Trustees  for  three  years,     -     (T.S.Roberts. 


On  Sunday  evening,  December  3rd,  last,  William  H, 
Pratt,  Corresponding  Secretary  of  the  Minnesota  Academy 
of  Natural  Sciencea,  departed  this  life.  Mr.  Pratt  was  bom 
in  Bridgewater,  Mass.,  September  6th,  1822.  When  a  mere 
boy  his  father  brought  the  family  to  Illinois,  and  settled  in  a 
small  town, engaging  in  the  milling  business.  It  was  in  this 
"village  that  young  Pratt  secured  the  rudiments  of  an  educa- 
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tion,  and  devoting  his  time  during  Vacation  of  the  village 
school  to  helping  his  father  in  the  milling  business.  Hegrew 
to  young  manhood,  receiving  meanwhile  a  very  fair  edaca- 
tion.  Quite  early  he  began  his  career  as  a  teacher  by  teach- 
ing a  common  school.  In  this  work  he  was  very  successful, 
since  his  tastes  and  talents  directed  him.  After  a  few  years 
experience  in  teaching,  Mr.  Pratt  came  to  Davenport, 
Iowa,  in  February,  1857,  where  he  entered  into  partnership 
with  Mr.  Joseph  C.  Lopez  in  the  proprietorship  of  the 
Davenport  Commercial  College.  Mr.  Pratt  was  so  success- 
ful in  the  management  of  this  institution  for  business  train- 
ing that  in  1859  he  bought  out  his  partner,  and  in  the  same 
year  bought  another  smaller  business  college  in  the  same 
town.  Prosecuting  the  work  until  1865, he  made  his  school 
one  ot  a  chain  of  business  colleges  and  subsequently  sold 
out  his  entire  interest  to  Bryant,  Stratton  &  Merrill,  the 
proprietors  of  that  extensive  system  of  commercial  colleges 
known  under  the  name  of  Bryant  &  Stratton.  Following 
this  sale  Mr.  Pratt  was  for  many  years  a  teacher  of  pen- 
manship in  the  Davenport  schools,  but  it  was  especially  in 
the  Davenport  Academy  of  Sciences  that  he  did  his  best 
work.  He  was  one  of  the  charter  members  who  organized 
the  Academy  in  1867.  Becoming  at  once  its  first  secretary 
and  one  of  its  trustees,  he  gave  to  this  institution  the  best 
labor  and  efforts  of  hiS  life.  During  his  whole  connection 
with  the  Academy  his  work  was  indeed  a  labor  of  love. 
Mr.  Pratt  had  also  been  an  omniverous  reader,  and  paying 
special  attention  to  natural  history,  he  came  to  the  work  of 
organizing  and  developing  the  Davenport  Academy  with  a 
high  degr^  of  preparation. 

A  unique  feature  of  his  work  in  connection  with  the 
Academy  was  the  association  which  he  developed  between 
the  Academy  and  the  public  schools.  He  arranged  a  series  of 
lectures  to  the  various  grades  of  school  children  in  geology, 
zoblogy,  botany  and  comparative  anatomy.  He  was  very 
competenttoteach  on  these  subjects.  He  effected  an  arrange- 
ment whereby  classes  came  to  the  Academy  from  the  various 
BchoolR,  listened  to  lectures,  and  examined  the  specimens, 
which  were  arranged  for  their  special  benefit  into  a  series  of 
groups  or  study  collections.    In  this  work  Mr.  Pratt  con- 
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tiliiied  with  unabated  zeal  until  bis  removal  from  the  State, 
October  1890,  when  he  came  to  Minneapolis  with  his  family 
for  permanent  residence.  He  immediately  identified  himself 
with  the  Minnesota  Academy  of  Natural  Sciences,  was 
elected  in  January,  1892,  Corresponding  Secretary  of  the 
Academy,  which  position  he  held  at  the  time  of  bis  death. 
Mr.  Pratt  was  in  attendance  at  the  meetings  of  the  Academy 
whenever  his  health  would  permit,  and  at  all  times  was 
ready  to  advance  the  interest  of  the  meetings  by  contribut- 
ing to  discussions  and  papers  from  his  own  wide  range  of 
obsesvation  and  experience.  His  wide  acquaintance  with 
scientific  men  throughout  the  country  and  abroad  formed 
while  he  was  secretary'  and  curator  of  the  Davenport 
Academy  proved  of  great  value  to  the  Minnesota  Academy 
in  his  work  of  extending  and  systematizing  the  exchanges  of 
the  institution  with  kiodred  academies  and  societies. 


February  6,  1894- 

Ten  persons  present,  with  C.  P.  Berkey  presiding. 

The  following  program  was  presented : 

Note  on  some  water  divides  in  northeastern  Minnesota, 
by  Ulysses  Sherman  Grant. 

[abstract.] 

The  Intern atiomal  boundary  between  Lake  Superior  and  Rainy  lake 
is  often  snpposed  to  be  a  continuous  water  course,  except  in  one  place ;  but 
■ucb,  bowever,  is  not  the  caee,  as  four  water  diTidea  occur  in  this  distance. 
The  6r8t  is  between  Rove  and  Rose  iMud)  lakes  in  Cook  county.  The 
second  is  the  divide  between  North  and  Sooth  lakes,  also  in  Cook  couty ; 
the  waters  of  South  lake  find  their  way  into  the  Gulf  of  St.  Lawrence  and 
those  of  North  lake  into  Hudson  Bay.  There  is  also  a  divide  between 
Swamp  (Oak)  and  Ottertrack  lakes  at  the  east  end  of  Hunter's  Island,  tbe 
boundary  stream  flowing  northwest  from  Saganaga  lake  through 
Canadian  Territory;  this  stream  finally  reaches  the  boundary  again  at 
Lac  la  Croix,  aiiout  fifty  miles  west  of  Saganaga  lake.  The  distance 
between  Swamp  and  Ottertrack  lakes  is  less  than  one-fourth  of  a  mik, 
and  this  alone  prevents  Hunter's  "Island"  from  being  an  island.  Tbe 
fourth  divide  is  between  Lac  la  Croii  and  Loon  lake,  in  St. Louis  county. 

Bral£  lake,  a  good  siied  body  of  wnter  in  Cook  county,  has  two 
distinct  outlets.  Tbe  water  flowing  Irom  the  eastern  end  of  this  lake 
reaches  Lake  Superior  through  the  Brul^   river,  and  that  from  tbe  western 
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end  c:oea  through  Temperance  river  (or  perhaps  throngh  Poplar  river), 
which  empties  into  Lake  Superior,  some  forty  tnilea  west  of  the  month  of 
Brolf  river. 

Following^  Dr.  Grant,  Mr.  Upbam  apoke  briefly  of  the 
relative  proportions  of  rainfall  and  evapoTBtion. 

[ABmtACT.] 

In  that  wooded  Northern  part  of  Minncaota  and  on  Us  cxtemiTe 
prairie  areaa  southward.  A  chart  of  the  rainfall  of  this  state,  compiled  by 
the  speaker  aud  prerionslj  referred  to  in  the  Bnlletin  of  the  Academy  (Vol. 
m,  page  161),  shows  an  average  annual  supply  of  32  inches  of  minfoll 
(including  snow)  in  the  region  of  Hunter's  Island;  while  on  the  prairie 
part  of  the  state  it  ranges  from  26  inches  in  the  vicinity  of  Mankato  to  22 
inches  along  our  western  boundary  at  Big  Stone  lake  and  north  to  Moor- 
head  and  Grand  Forks.  Careful  records  of  rainfall'  in  portions  of  New 
England,  with  gauging  of  the  discharge  Irom  reservoirs,  as  Lake  Winni- 
pesankce,  drawn  from  for  the  water  power  of  milling  cities  along  the  . 
Merrimack  River,  shows  that  the  evaporation  Irom  tbose  areas  of  more 
plentiful  rainfall  ranges  from  SO  to  SO  per  cent,  of  its  total  amount.  The 
proportion  is  probably  nearly  the  same  in  the  wooded  country  of  northern 
Minnesota, including  all  tbcdroinage  areas  tribatary  to  Lake  Superior  and 
to  Rainy  lake  and  the  Lake  of  the  Woods.  On  the  somewhat  dryer  prairie 
region  the  relative  amount  of  evaporation  is  greater.  It  has  beenestimotcd 
to  be  three-fourths  of  the  rainfall  on  an  average  for  the  Ohio  and  upper 
Mississippi  river  banns ;  and  it  may  be  five-sixths  o(  the  whole  rainfall  for 
the  hasin  of  the  Minnesota  river.  The  large  tract  of  high  plains,  lying 
&rther  west  and  extending  to  the  Rocky  Mountains,  has  a  much  less  rain 
supply,  of  which  likewise  it  doubtless  retdms  as  much  as  five-sixths  to  the 
atmospheric  circulation  by  evaporation. 

Mr.  Upham  also  spoke,  of  the  glacial  and  modiiied  drift  adjoining 
nearly  all  the  lakes  of  northern  Minnesota  on  some  portions  of  their 
borders,  so  that  if  Uie  drift  were  removed  probably  most  of  these  lakes 
could  flow  away,  not  being  enclosed  by  rock  basins.  The  opinion  that 
glacial  erosion  of  rock-bonnded  depressions  produced  many  of  the  lakes  of 
drift-bearing  areas,  long  ago  advocated  by  Ramsay,  has  been  recently 
brooght  again  prominently  to  the  attention  of  geologists  by  Sir  Alfred 
Rnssel  Wallace,  writing  in  the  Fortnightly  Review  (Nov.  and  Dec.  1893). 
This  explanation,  however,  is  far  less  frequently  anplicabls  to  the  lakes  of 
the  northern  United  States  than  the  obstruction  of  drainage  by  irregnlar 
deposition  of  drift.  For  the  great  Lanrentian  lakes,  from  Superior  to 
Ontario,  Mr.  Upham  thinks,  with  Prof  J.  W.  Spencer,  that  their  basins 
were  produced  by  diffin-ential  epeirogenic  movements,  resulting  in  warping 
of  the  earth's  crust,  during  the  Glacial  period. 

Secretary  Hall  then  remarked : 
[abstbact.] 
Sec'y  Hall  followed  Mr.  Upham  with  some  remarks  of  the  advisalulity 
of  careful  records  and  measurements  of  the  determination  of  certain 
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djmfttic  conditiona,  particniarljr  in  tcmf  cr&tnrc  and  rainfall  between  two 
contignoni  diBtricts  of  tlw  atate,  vir.,  the  area  drained  by  tfae  MiasiMippi 
river  from  Port  Siwlling  northward,  amottnting  to  16,596  eq.  mi.  and  the 
area  drained  by  the  Minnesota  river  amoanttng  to  1S.706  sq.  mi.  Theae 
two  dtatrictfl  have  the  following  pointa  in  common',  first,  they  differ  only 
about  900  aqnare  milea  in  area;  second, they  arenniformly  level  or  alightly 
rolliag  in  aor&ce  contotn:;  third,  they  have  about  the  same  elevation 
above  the  sea,  vit.,  1200  or  1300  feet;  Thej  differ  bnt little  in  latitude  and 
loagitade  since  boundary  between  them  is  an  irregular  northeast  and 
southwest  line.  The;  have  the  follontng  points  of  difference;  first,  the 
Misaiasippi  doce  not  abed  a  great  deal  more  water  per  annum  than  doe* 
the  Minnesota;  second,  Mississippi  is  largely  forest  covered  while  the 
Minnesota  is  largely  one  of  prairie.  Tongues  of  forest  extend  into  the 
Minnesota  area  as  patches  of  prairie  are  here  and  there  found  in  the  Mis- 
sissippi area;  third,  the  amount  of  river  drainage  from  these  two  areas 
conid  easily  be  determined  by  measuring  the  outflow  of  the  two  streams  at 
Port  Snelling  where  they  nnite.  The  temperature,  the  moisture  of  the  air, 
the  annual  rainfall  and  other  conditions  can  easily  be  determined  through 
a  series  of  observation  stations.  Some  efforts  were  made  several  years  ago 
by  the  speaker  to  secure  the  necessary  data  bat  they  were  unavoidably 
interrupted. 

Mr.  A.  E.  Elftman  then  read  a  paper  entitled,  "Notes  on 
the  geology  oi  the  Greenwood  lake  area." 

This  area  is  one  that  Mr.  Elftman  studied  under  the  direction  of  the 
State  Geologist  of  Minnesota  during  the  field  season  of  1893.  The  paper 
was  briefly  diacttssed  by  Mr.  Cpbam,  Dr.  Grant,  and  others. 


narcb  13,  1894. 

President  Osbom  in  the  chair. 
Twenty  members  present. 
The  following  papers  were  presented : 
Differentiation  of  igneous  magmas,  U.  S.  Grant.  , 

An  abandoned  post-glacial  valley  of  the  Saint  Louis 
rirer.J.  E.  Spurr. 

Mr.  Sporr's  paper  waa  illuatrated  by  aomc  maps  and  drawings  show- 
ing the  position  of  this  valley  and  its  relation  to  the  accnmnlation  of 
glacial  debris  along  its  borders. 

"Departure  of  the  ice-sheet  from  the  basin  of  Lake  Super- 
ior," Warren  Upham. 

This  was  illuatrated  by  maps  and  diagrams  especially  of  the  glacia  tion 
and  accnmnlation  of  glacial  debris  in  the  vicinity  of  Dnlath. 
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H.  V.  Wincfaell  then  presented  the  following  papers : 

a.  "Hisingerite  in  northern  Minnesota." 

b.  "Reraarlts  on  a  Psuedo- Meteorite." 

President  Osborn  then  announced  the  gift  ol  a  collection 
of  birds  and  a  black  walnut  cabinet  in  which  to  exhibit  them 
by  R.  J,  Mendenhall,  life  member  of  the  Academy.  The 
Academy  directed  that  a  vote  of  thanks  be  transmitted  to 
Mr,  Mendenhall  for  his  generous  gift. 

Secretary  Hall  then  announced  from  the  trustees  the 
chairmen  of  the  several  sections  of  the  Academy  for  the  cur- 
rent year  as  follows : 

Anthropology,  Dr.  A.  E.  Johnson. 

Biology,  Prof  L.  W.  Chancy. 

Botany.  Dr.  J.  H.  Sandberg. 

Geology,  H.  V.  Winchell. 

Invertebrate  Zoology,  Otto  Lugger. 

Mineralogy,  N.  H.  Winchell. 

Mechanical  Philosophy,  Herbert  W.  Smith. 

Sanitary  Science,  Dr.  Chas.  N.  Hewitt. 

Vertebrate  Zoology,  H.  L.  Osborn. 

April  3,  1894- 

C,  S.  Fellows  elected  chairman.    Nine  persons  present. 
The  following  program  was  presented : 
"Explanation  of  the  so-called    Pseudo-Aurora,"  J.   P. 
Goode. 

"Notes  on  several  recent  deep  wells  in  Western  Minne- 
sota." C.  W.  Hall. 

"Augite  Granite  of  Snowbank  Lake,"  A.  H.  GIftman. 
"The  occurrence  of  datolite  on  the  north  shore  of  Lake 
•Superior,"  C.  P.  Berkey. 

Specimena  of  this  mineral  were  collected  by  Mr.  A.  H.  Elftman  at 
Flood  Bay.  All  are  of  the  white  nod  alar  compact  variety,  similar  in  all 
respects  to  that  occurring  at  some  of  the  copper  mincB  of  northern  Michi- 
gan.   A  chemical  analysis  gives : 

Silica.  Si  O,,      -  S6.90 

Alnraina  and  iron,  Al,  0,-|-Fcj  O,.       -       -       -       -         1.51 

Lime,  Ca  0, 35.67 

Boric  add,  [B,  OJ 20.32 

Water.  H,  0. 5.60 

Total, 100.00 
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Bg  Og  wqi  estimated  bj  difiercnce. 

Conditions  are  Tavorable  for  tfae  occurrence  of  datolite  ta  the  rocks 
at  tereral  locaJiticB  along  the  north  shore  of  the  lake,  bat  no  specimeaa 
hare  jet  been  fonnd  in  place.  All  have  been  found  atnonji;  the  pebbles  of 
the  lake  shore  where  foreign  debris  it  mingled  with  that  of  local  derivation. 
It  it  therefore  possible  that  the  mineral  belongs  to  the  drift.  All  that  can 
be  said  at  present  is  that  datolite  occurs  among  the  beach  pebblcH  of 
the  north  shore  of  Lake  Superior. 

Mr.  H.  B.  Hovland  of  Minneapolis,  and  Frank  J.  Harris 
of  La  Creaent,  were  elected  members. 

The  announcement  was  made  that  the  entire  collections 
of  the  Philippine  Islands  Expedition,  with  the  exception  of 
two  boxes,  had  reached  the  city  and  had  been  taken  charge 
of  for  care  and  such  taxidermic  work  as  the  Academy 
should  direct. 

April  so,  1694. 

'Ihe  meeting  was  called  in  response  to  a  request  for  a 
special  meeting  at  8  o'clock  p.  m. 

A  large  attendance  of  the  members  oJ  the  Academy  and 
their  friends  came  and  listened  to  a  talk  by  Dean  C.Worcester 
of  the  late  expedition  to  the  Philippine  Islands.  Mr. 
Worcester  being  in  the  city  on  business  connected  with 
continuing  the  work  on  the  collections,  consented  to  relate 
some  incidents  of  the  life  of  himself  and  Mr.  Bournes  among 
the  people  of  the  Philippine  Islands. 

April  37,  1894. 

A  special  meeting  of  the  members  of  the  Academy  of 
Sciences  was  called  for  this  evening.  The  call  was  made  at 
the  suggestion  of  the  Board  of  Trustees  and  Mr.  Worcester. 

President  Osbom  in  the  chair.    Seven  persons  present. 

No  Minutes  read. 

President  Osbom  proposed  the  following  questions ;  the 
answers  given  expressed  the  sentiments  of  the  members  of 
the  Academy  present. 

First.  Is  it  desirable  to  sell  part  of  the  collections  of  the  Philippine 
Islands  Expedition  in  order  to  raise  firnds  for  prosecntinK  the  work  of 
labeling  specimens  and  preparing  manuscript  for  publication  ?  The  con- 
elnsion  was  that  we  cannot  properly,  and  perhaps  cannot  legally,  sell  any 
part  of  the  collections  at  the  present  stage  of  the  proceedings  towards 
their  final  pttblic  exhibition. 
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Second.    Is  it  desirable  to  Bccure  a  IcctttFC  by  Mr.  Worceatcr  ?    It  waa 
ttaongfat  that  a  lecture  at  this  aeaaon  of  the  jear  conid  not  b«  made  to  paj 


Ttaiid.  la  it  desirable  to  aecnre  a  lecture  by  H.  J.  Smith  on  the  Cliff 
Dwellers  of  the  sontbwest  ?  This  also  was  felt  to  be  inadvisable  in  view  of 
the  probable  early  exodus  of  our  citiiena  to  the  lakes  and  otber  summer 
resorts. 

A  Committee  was  then  appointed  to  secure  subscriptions 
from  members  and, friends  of  the  Academy  for  the  purpose 
of  securing  Messrs.  Worcester  and  Bourns  to  work  up  the 
Philippine  Islands  collections,  givingthe  specimens  labels  and 
leaving  them  in  shape  further  preservation ;  and  further  to 
write  the  necessary  manuscripts,  describing  new  species  and 
relating  the  general  scientific  results  of  the  Expedition  fm- 
publication  by  the  Academy. 

Tbe  Committee  appointed  was  as  follows:  President 
Osbom,  E.  T.  Allen,  C.  J.  Bartleson,  Chas.  S.  Fellows,  E.  C. 
Gale,  C.  W.  Hall,  Dr.  W.  H.  Leonard,  H.  F.  Nachtrieb,  Dr. 
T.  S.  Roberts,  T.  B.  Walker  and  H.  V.  Winchell. 

It  was  further  ordered  that  Professors  Osborn  and 
Nachtrieb  and  Dr.  Roberts  constitute  a  committee  to 
arrange  an  outline  list  of  the  contents  of  the  Philippine 
Islands  collections  for  publication  and  to  prepare  astatement 
of  the  present  needs  of  the  Academy  for  the  editorial  pages 
of  the  city  papers  and  to  secure  the  cooperation  of  such 
papers  in  presenting  to  the  public  the  present  situation. 

J.  E.  Spurr,  of  Massachusetts,  was  elected  a  member. 

May  8,  1894. 

President  Osbom  in  the  chair. 
Twenty -one  members  present. 
The  following  program  was  presented : 
"Notes  on  hermaphroditism  in  the  frog,"  Professor  H. 
F.  Nachtrieb. 

The  paper  was  discussed  by  President  Osborn,  C.  S.  Fellows,  Professor 
MacMillan  and  E.  C.  Gale. 

"  Experimental  embryology  of  plants.  Professor 
MacMillan. 

Mr.  Elftman  proposed  the  name  of  P.  E.  Harmon  for 
membership.    Mr.  Harmon  was  elected. 
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Jon*  II,  i894- 

C.  S.  Fellows  cbosen  chairman  pro  tem.. 

Sixteen  persoos  present. 

The  following  papers  were  presented : 

A  review  of  some  recent  theories  of  heredity,  Professor 
L.  W.  Chaney.Jr. 

ClaB9i6cation  of  the  Brachiopoda,  P.  W.  Sardeson. 

Recent  essays  toward  a  classification  of  the  Keweenawan 
Series  in  northeastern  Minnesota,  A.  H.  Elftman. 

A  communication,  was  received  by  the  Academy  from  the 
Conncil  of  the  Scientific  Alliance  of  New  York  signed  by  N, 
G.  Britton,  Secretary,  in  which  attention  was  called  to  a 
series  of  preambles  and  resolations  adopted  by  the  Alliance 
April  28,  1894,  toacbiog  a  redaction  of  postage  rates  on 
natural  history  specimens. 

After  Hsteaing  to  the  commnuication,  A.  H.  Elftman 
introduced  the  following  memorandum  which  was  offered  to 
be  sent  as  a  letter  of  the  Academy  signed  by  the  Secretary  to 
the  Senators  and  Representatives  in  Congress  from  the  State 
of  Minnesota. 

Sis  ;  I  am  directed  rcapectfull;  to  cftll  joxa  attention  to  the  following 
prcAmble  and  reaolattona  recently  adopted  hj  The  MinaesotM  Acadenaj  of 
Nstaral  SdetKCt  mvi  earnestly  to  solicit  jour  cooperation  in  the  endeavor 
to  obtain  a  redaction  of  poitagc  rates  on  natnral  history  specimeDS. 

Whbrbab,  Tbe  transmission  bj  mul  of  specimens  of  natnr«l  history 
between  students  and  workers  in  scietice  has  long  been  a  very  important 
means  of  facilitating  their  labors,  and  thos  of  diffnsing  knowledge  and 
adTancing  tbe  interests  of  scieacc;  and 

Whesbu,  Such  transportation  is  greatly  hampered  and  restricted  by 
tbe  high  rates  of  postage  recently  demanded  for  snch  material  in  both 
domestic  and  foreign  mails ;  and 

Whbmbas,  The  lack  of  provision  for  low  postage  rates  upon  snch 
specimens  amonats  to  a  restrictire  and  often  prohibitive  tax  npoa  the 
dissemination  of  knowledge;  therefore, 

Resolved,  That  Tbe  MinaeaotM  Aemdemy  of  Nmtarml  Seieaeet  do 
hereby  men^orialixe  the  Senators  and  Representatives  of  Minnesota  in  be- 
half of  a  reduction  of  postage  npon  scientific  specimens,  and  to  use  their 
inflncnce  in  every  practicable  way  to  farther  this  ol^ect,  so  important  to 
tbe  intcretts  of  scientific  study  and  research  thronghont  the  world. 

Octobor  »,  1894. 
Vice  President  Suddnth  in  the  chair. 
Eleven  penoni  present. 
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On  motion  the  following  program  prepared  lor  this 
meeting  was  postponed  until  some  future  date : 

1.  Physical  features  of  the  regioa  around  Lake  of  the 
Woods,  Professor  MacMillan. 

2.  The  Succession  of  Paleozoic  formations  in  south- 
eastern Minnesota. 

November  13,  1894. 

Vice  President  Sudduth  presided. 

Thirty -one  persons  present. 

The  subject  for  the  evening  was  a  paper  by  Dr.  Chaa.  N. 
Hewitt,  chairman  of  the  section  of  Sanitary  Science,  "A 
city  water  supply  from  the  viewpoint  of  a  health  officer." 

After  the  paper  read  by  Dr.  Hewitt,  an  explanation  of  eeveral  stetisti- 
cat  charts  prepared  for  tlie  occasion  was  e:iven;  the  subject  was  further 
discnssed  by  E.  S.  Kelley,  Health  officer  of  the  city.  N.  H.  Winchell.  Geo.  C. 
AttdrewB,  Dean  Suddutb  and  others. 

A  record  of  the  weather  of  Minneapolis  has  been  pre- 
pared for  the  Academy's  Bulletin  and  it  will  appear  in  the 
following  pages.  Mr.  William  Cheney  for  many  years  a 
voluntary  observer  and  correspondent  of  the  U.  S.  Signal 
Service  compiled  the  record  [See  Paper  H] 

There  is  also  an  abstract  of  the  correspondence  of 
Messrs.  Booms  and  Woacester  edited  to  form  a  sort  of 
itinerary  of  the  Menage  Scientific  Expedition  to  the  Phil- 
ippine Islands.    This  forms  Paper  I, 


[Paper  A.] 

THE    RODENTIA    IN    EVOLUTION— A    PRELIMINARY 

STUDY. 

WITH  PLATE  1. 

H.  L.  Osbom. 

It  is  the  great  objection  constantly  brought  against 
evolution  by  those  who  have. not  accepted  the  doctrine, that 
no  cases  of  evolutions  now  in  process  can  be  produced. 
Such  objectors  claim  with  reason  that  evolution,  if  it  be 
true.must  be  universal,  not  only  in  range  of  application, 
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but  in  time,  and  bence  should  be  observable  in  animals  and 
plants  of  to-day.  It  may  be  properly  noted  tfaat  biology  is 
a  young  science,  and  that  very  accurate  observations  would 
be  required  to  show  that  evolutions  at  the  present  time  are 
not  taking  place  zs  well  as  to  show  the  converse.  In  view 
of  the  great  variability  of  animals  and  plants,  it  seems 
almost  strange  that  anyone  should  suspect  that  fixity  in 
animal  form  is  a  law  of  life,  and  yet  in  spite  of  the  variabil- 
ity in  individuals,  the  lines  of  specific  form  run  remarkably 
true,  many  species  being  almost  or  quite  unchanged,  as  can 
be  shown  by  sundry  data, for  many  thousand  years,  and  the 
recognition  of  this  fact  has  helped  the  native  conservatism 
of  the  human  mind  to  hold  to  the  position  uf  immutability 
of  animal  species  with  wonderful  tenacity.  The  reason  for 
this  is  found  in  the  fact  that  the  observations  on  which  the 
proof  of  evolution  rests  are  more  unusual,  bence  while 
students  almost  universally  accept  the  theory  as  a  working 
hypothesis,  it  only  slowly  gets  abroad  among  the  notions 
of  mankind. 

If  any  great  group  of  animals  be  examined  at  all  thor- 
oughly their  relations  are  unintelligible,  except  on  the  evolu- 
tion hypothesis.  It  was  the  suggestion  of  Professor  Louis 
Agassiz,  the  great  opponent  of  Darwin,  that  the  likeness  of 
animals  and  their  dissimilarities  were  indications  of  an  ideal 
or  mental  connection  between  them  due  to  their  production 
by  the  same  maker,  just  as  the  similiarities  in  style  of  works 
of  art  owe  their  existence  to  unity,  not  in  thepbjects,  but  in 
the  producer.  It  is  necessary  on  this  theory  to  believe  that 
each  kind  of  animal  was  produced  in  the  first  instance  with 
special  reference  to  the  station  it  now  inhabits,  and  all  its 
structure  must  show^  evident  reference  to  that  specific  end, 
and  no  other.  It  is  late  in  the  day  to  be  proving  evolution 
to  the  professional  zoologist, butas  these  pages  are  intended 
partly  for  the  laity,  these  commonplaces  may,  I  trust,  be 
pardoned.  The  consideration  of  any  group  of  animals 
shows  that  while  Agassiz's  theory  of  the  rause  of  classifica- 
tion is  ingenious,  it  is  also  highly  improbable,  because  many 
facts  go  to  show  that  animals  judged  by  the  standard  of 
structure  are  but  poorly  designed  to  occupy  the  situation 
they  occupy  if  they  were  originally  designed  to  be  such 
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animals  as  they  are  to-daj.  The  doctrine  of  deacent  with 
modificatioD.wonld,  however,  aa  noted  at  the  outset, require 
evolotion  to  be  now  in  process,  and  creatures  whose  stroc- 
tare  is  not  as  well  adapted  to  theie  surroandings  as  others 
must  be  regarded  as  forms  lately  come  with  new  surround- 
ings and  not  yet  inlly  evolved. 

The  rodents  are  a  large  order  of  mammals.  There  are 
over  900  species  enumerated.  They  are  the  most  widely 
distributed  of  any  order  of  the  class.  They  present  a  great 
variety  of  situation  and  habit,  and  therefore  they  are  a  very 
favorable  group  on  which  to  stndy  the  problems  of  evolu- 
tion. At  the  risk  of  being  tedious,  I  will  briefly  sketch  the 
order,  for  some  notiod  of  the  order  is  indispensable  for  my 
present  purpose..  There  are  four  general  kinds  or  snb-orders 
of  Rodentia,  viz.:  The  squirrel  kind  or  Sciaromorpba,  the 
porcupine  kind  or  Histrkomorpba,  the  moose  kind  or 
Myomorpha,  and  the  rabbit  kind  or  Lagomorpha.  These 
sub-orders  are  not  in  the  least  distinguishable  on  physiolog- 
ical grounds.  The  lines  of  habit  and  situation  cross  and  re- 
cross  the  lines  of  structure  and  model  in  the  most  peraistcnt 
way,  but  they  are  clearly  definable  in  anatomical  terms,  as 
are  also  all  of  their  sabdivisions.  Some  of  the  anatomical 
terms  of  their  definition  will  be  given  with  the  account  of 
each  sab-order. 

The  Sciuromorpha  have  a  skull  broad  in  frontal  and 
parietal  regions  (of.  fig.  6,  the  ground  squirrel,  Tamias),  a 
molar  bone  which  reaches  np  behind  the  maxillary  to  the 
usnally  free  lachrymal,  usually  five  molar  teeth,  usually 
only  three  sacral  vertebrae  with  the  pelvic  not  very  firmly 
articulated,  the  pnbic  symphsis  is  generally  long  and  strong, 
the  fibula  is  free  from  the  tibia  (cf.  fig.  8  of  prairie  dog). 
The  Sciuromorpha  include  animals  of  almost  every  habit 
and  station,  mostly  inhabitants  of  the  north  temperate 
zone.  They  are  the  ground  squirrels  and  spermophiles^ 
prairie  dog,  marmot  and  rare  and  little  known  sewellel, 
all  terrestrial  and  partly  fossorial,  and  the  beaver,  fossoriat 
and  aquatic,  the  tree  squirrels  and  arboreal  and  the  flying 
squirrel  and  anomalure  of  Africa,  arboreal  and  partly  aerial. 
These  are  the  simplest  Rodentia  in  most  itspects,  and  the 
peculiarities  of  the  others,  except  the  Lagomorpha,  can 
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readily  be  understood  if  we  suppose  they  are  descended 
from  these.  They  are  all  mncll  alike  osteologically,  the 
beaver  being  the  only  one  at  all  widely  divergent,  as  can  be 
seen  in  the  case  of  the  ground  squirrel,  the  flying  squirrel, 
and  the  beaver  by  a  comparison  of  figures  2,  4  and  6. 

The  Hjstricotnorpba  or  porcupine  kind  are  almost 
strictly  .confined  to  South  America,  the  chief  exception  being 
the  tme  porcupine  of  Europe,  which  furnished  a  figure  for 
Shakespeare  in  Hamlet.  The  most  of  the  family  are  not 
spiny,  nor  do  they  correspond  with  the  correct  notion  of  a 
porcupine,  bat  they  present  structural  featares  w  hich  dis- 
tinguish the  sub-order.  The  skull  is  broad  in  the  frontal 
and  parietal  region,  but  the  molar  bone  is  short  and  does 
not  run  up  to  join  the  lachrymal,  the  zygomatic  arch  is 
short  and  the  infraorbital  foramen  is  very  large  (as  in  the 
beaver  only  among  Scinromorphs) .  The  molars  are  never 
five  in  number  and  are  in  many  less  than  four,  in  some  three 
or  even  only  two.  There  are  usually  four  sacral  vertebrae 
and  sometimes  (Paca)  five.  The  number  of  toes  ts  rarely 
five  and  sometimes  only  three  and  the  metatarsals  are  never 
fttsed.  The  tibia  or  fibula  are  always  distinct.  These  char- 
acters are  easily  derivable  from  the  Sciuromorph  type — the 
reduction  of  number  of  teeth,  the  incorporation  of  more 
bones  in  the  sacrum  and  the  reduction  in  the  number  of  toes 
are  all  quite  easily  possible  from  Tamias  as  a  starting  point. 
The  various  creatures  of  the  suborder  are  but  little  known 
except  to  travelers  or  special  students.  Some  of  them  are 
the  Dega  of  Chili  of  the  size  and  habits  of  a  rat ;  the  plate 
beavei  of  Brazil,  semi  aquatic,  with  cylindrical  scaly  tail  but 
soft  wooly  hair ;  the  porcupines  arboreal  often  prehensile- 
tailed  creatures ;  the  chinchilla  a  terrestrial  and  fossoriaF 
creature  of  ChiH  and  Peru ;  the  viacbaca  of  Argentine  Re- 
public burrowing  so  extensively  as  to  make  the  ground 
unsafe  for  man  or  beast ;  the  paca  and  capybara,  the  tatter 
as  large  as  a  Newfoundland  dog  and  weighing  100  poundsr 
a  terrestrial  animal  but  perfectly  at  home  in  the  water ;  the 
Pategonian  "guinea  pig"  or  cavy  a  terrestrial  and  lossorial 
animal.  , 

The  Myomorpba  or  mouse-kind  is  the  largest  suborder 
of  Rodentia  and  the  most  universally  distributed  bein^ 
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absolutely  cosmopolitan.  Their  osteological  characters  are, 
a  narrow  frontal  and  parietal  region  (cf.  fig.  3),  slender 
zygomatic  arch,  malar  bone  slender  and  very  short(fanen  out 
in' specimen  figured)  molars  never  5  usually  4  often  3  or  even 
2,  generally  4  and  sometimes  5  sacral  vertebrae,  in  some  no 
pulie  symphisis  (cf.  fig.  9  Geomys  or  pocket  gopher.)  The 
fibula  is  always  anchylosed  to  the  tibia  and  the  toes  are  4 
or  3,  in  some  the  molars  are  found  to  found  to  form  a  canon 
bone.  A  few  among  the  many  mice  are  mentioned  to  convey 
an  idea  of  the  great  range  of  habit  within  the  limits  of  this 
exceedingly  clearly  defined  sub  order.  1,  The  water  rat, 
Hydrotays  is  nearly  perfectly  aquatic,  with  close  glossy  fur, 
fiat  head,  slender  body,  a  long  tail,  partially  webbed  feet,  a 
native  of  Van  Diemensland.  2,  Gerbilles  of  which  50  species 
are  said  to  be  known  is  a  leaping  rodent  with  elongate  leg 
and  tail.  3,  The  Hamster  mouse  is  a  burrowing  rodent 
with  large  cheek  pouches  as  in  the  very  different  pocket 
gopher,  tail  very  short  but  eyes  large  (unusual  in  fossorial 
animals)  and  toes  short  clawed.  4,  The  house  mouse  also 
Acomys,  a  mouse  with  spines  in  the  skin  recalling  the  porcu- 
pine belongs  here.  5,  The  field  mouse  is  a  burrowing  or  run- 
ning rodent,  closely  allied  to  it  are  the  arctic  Cunicirlus  and 
lemming  and  the  muskrat  an  aquatic  mammal  with  slightly 
webbed  feet  and  horizontal  flattened  scaly  tail.  6,  The 
pouched  gophers  are  considered  a  separate  family  of  myo- 
morphs  but  they  are  very  like,  in  many  respects,  the  field 
mice  from  which  they  seem  to  have  been  descended.  They 
are  chiefly  fossorial,  have  minute  eyes,  short  tail,  a  very 
remarkable  sacrum  and  pelviswhich  has  no  pubic symphesis. 

7,  Still  more  extremely  fossorial  are  the  rodent  moles,  Sipb- 
neac,  which  are  perfectly  subterranean,  have  no  functional 
eyes,  no  external  ear  and  limbs  short,  stout  and  mole  like. 

8,  The  Jerboa  orjumping  mouse,  or  kangaroo-rat  is  a  slender 
mouse  like  rodent  with  long  slender  hind  limbs  and  reduced 
fore  limbs,  anterior  part  of  body  the  cervical  vertebrae  being 
anchylosed,  hind  foot  of  only  3  toes  and  the  metatarses  are 
fused.  The  mice  present  the  appearance  of  a  very  productive 
race  of  beings  forced  by  pressure  of  numbers  and  competition 
in  various  forms  to  push  out  from  terrestrial  habits  to  fos- 
sorial, aquatic  and  other  ones  and  as  if  they  had  some  of 
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them  been  thus  changed  in  habit  much  longer  than  others, 
■some  being  more  competdy  correlated  in  their  structure  by 
their  peculiar  habits  than  are  others. 

The  fourth  suborder  or  Lagomorpha  is  very  small  and 
contains  only  two  genera,  Lagomys  and  Lepus.  These  unite 
in  certain  osteological  characters  anique  among  rodents, 
especially : — 2  incisons  on  each  side  of  the  upper  jaw  (one 
rudimentary.)  This  is  a  more  simple  condition  than  that  of 
remaining  rodents  and  more  nearly  ancestral,  reduction  in 
the  number  of  the  teeth  being  among  the  results  of  specializ- 
ation in  many  cases  (eg  Ruminants  Cetaceans,  etc.,  and  also 
in  the  more  specialized  rodents.)  The  fibula,  however,  is  not 
distinct  but  is  perfectly  fused  with  the  tibia,  more  com- 
pletely than  in  any  Myomoiph  so  that  in  this  respect  the 
Lagomorphs  are  more  specialized  than  the  Sciuromorphs. 
The  Pika  and  hares,  burrowing  terrestrial  and  leaping  in 
habit  make  up  the  suborder. 

It  will  appear  from  this  summary  that  the  rodents  can- 
not be  classed  by  similarity  of  habit  because  if  we  were  to 
attempt  to  place  together  all  the  aquatic  kind  we  should 
have  as  a  result  a  motley  assembly  of  Sciuro,  Historico  and 
Myomorphs  alike  only  in  a  few  superficial  features  but  fund- 
amentally wholly  diverse.  So  too,  if  we  should  attempt  to 
put  together  all  the  fossorial  rodents  we  should  be  obliged 
to  associate  marmots,  chinchilla  and  mice,  separating  these 
-essentially  unlike  creatures  from  arboreal  terrestrial  and 
aquatic  animals,  totally  difierent  in  habit  which  are  in  many 
-cases  almost  absolutely  identical  in  bodily  structure.  Such 
&  procedure  is  intolerable  to  the  scientist  of  today.  It  was 
natural  enough  to  the  infantile  scientist  at  the  dawn  of 
-science  to  call  all  aquatic  animals  fish,  and  the  names  star- 
fish, etc.,  are  survivals  of  this  ancient  tendency.  But  science 
long  since  abandoded  such  crudities  and  habit  and  station 
are  inevitably  regarded  as  the  latest  acquisitions  of  animals 
to  be  followed  later  if  it  have  any  further  history  by  struc- 
tural adaptations  to  fit. 

Before  passingtothe fuller developmentof  this  last  point, 
I  wish  to  dwell  for  a  moment  upon  a  detailed  comparison  of 
the  muskrat  and  the  beaver,  two  aquatic  rodents.  The 
•dorsal  surfaces  of  the  skulls  of  these   are   represented  in 
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figures  1  and  2.  Tbese,  on  examination,  are  not  found  to 
present  anything  in  common  beyond  the  mammaliaa  and 
rodent  construction  found  in  all  the  class  and  order.  lo  one 
the  narrow  frontal  and  parietal,  in  the  other  tbese  bones  are 
broad.;  in  one  the  very  short  molar,  in  the  other  a  long 
and  stout  one  reaching  from  the  squamosal  to  the  lachrymal 
bones.  In  the  bones  of  the  hind  leg  we  find  the  anchylosed 
fibula  of  the  muslcrat,  the  free  fibula  of  the  beaver,  but  we 
do  find  in  each  a  strong  ridge  on  the  hinder  side  of  the 
tibia  (as  also  in  many  other  rodents).  On  the  other  band  if 
these  be  compared  with  animals  of  very  unlike  habits  we 
shall  find  many  points  of  resemblance.  Tbe  beaver  and  the 
ground  squirrel  can  be  compared,  figs.  2  and  5,  and  tbe 
muskrat  and  the  brown  rat,  figs.  1  and  3,  and  important 
similarities  at  once  come  to  light.  Upon  Professor  Agassiz's 
view  this  would  mean  that  when  aquatic  animals  were 
being  produced  several  plans  used  also  in  producing  terres- 
trial and  fossorial  animals  were  adapted  to  the  purpose  in 
spite  of  the  fact  that  one  must  have  been  more  suitable  than 
others  and  that  perhaps  some  wholly  non-rodent  plan 
would  have  been  more  suitable  still.  Webbed  feet  are  better 
for  swimming  than  those  that  are  not  webbed ;  the  beaver 
has  good  webbed  feet  and  the  muskrat  has  feet  that  are 
hardly  webbed  at  all.  It  is  quite  obvious  that  the  implica* 
ttons  of  the  multitudes  of  such  facts  as  these  would  be  if 
they  referred  to  the  work  of  an  artisan,  that  many  poor 
models  and  few  goo^  ones  were  available  when  he  was  at 
work  making  bis  productions. 

If,  however,  the  animals  of  today  be  regarded  in  the 
light  of  evolution,  all  these  matters  at  once  become  clear, 
Fossorial  animals,  for  instance,  vary  greatly  in  the  degree 
to  which  they  are  specialized  for  burrowing.  Some  are 
barrowers  in  habit,  bat  hardly,  if  at  all,  in  structure. 
Others  have  external  but  not  the  more  deeply  seated 
specialization  of  structure,  while  still  others  are  completely 
fossorial  in  structure  as  well  as  habit.  The  fossorial  habit 
in  its  external  form,  as  in  the  moles,  is  marked  by  the 
following  features,  short  hair,  no  external  ear,  eyes  abortive 
and  sttbdermal,  anterior  part  of  body  stronger  than  posterior 
fore  limbs  short,  stout  hand,  broad  stout  nails  long,  tail 
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short  orwantingithe  sacrum  stoutly  anchylosed  to  the  pelvic ' 
bones.  Many  of  these  characters  are  obviously  favorable 
to  a  fossdrial  animal.  They  are  possessed  in  toto  by  some 
rodents,  aa  '  for  instance,  the  male  Batbyergus,  and  in 
part  by  others,  as,  for  instf^ce,  the  pocket  gopher,  b)it 
they  are  hardly  possessed  by  the  striped  gophers,  Sper^ 
mophilas  13 — lineatus,  hardly  differs  in  any  respect  from 
the  ground  and  tree  squirrel,  though  Franklyns  gopher, 
Spermopbiltis  franklyni,  does  present  enlarged  nail  on  tbe 
fingers  and  somewhat  stouter  limb  bones  than  the  striped 
gopher.  And  these  facts  would  seem  to  mean  that  evolution 
has  taken  place,  and  in  some  gone  further  in  production  of 
variety  of  structure  than  in  others,  that  some  are  more  com- 
pletely specialized,  while  others  are  now  in  the  act  of  special- 
izing, and  others  hardly  begun. 

Almost  all  the  rodents  in  tbe  species,  genera  and  families, 
can  be  arranged  in  series,  which  lead  from  less  specialized 
centre  on  more  and  more  specialized  radii  to  highly  special- 
ized final  terms.  The  ground  squirrel,  the  tree  squirrel,  the 
flying  squirrel,  and  the  anomalnre,  form  such  a  series,  start- 
ing from  a  point  the  ground  squirrel,  from  which  also  we 
can  proceed  Ipward  the  8permophile,the  marmot,  the  praifie 
dog,  and  finally  the  sewelled.  The  ground  squirrel  or  some 
similar  form  is  also  a  possible  starting  point  toward  similar 
centres  in  the  hystricomorpha  and  myomDrpha,but  here  tbe 
immediate  terms  are  not  yet  known ;  perhaps  tbey  are 
wholly  lost  and  will  never  be  known ;  but  it  is  not  wholly 
certain  that  they  may  not  some  day  be  found,  or  their 
remains  be  found,  if  they  existed  and  are  now  extinct. 

It  is  not  possible  in  the  limits  of  this  paper  to  refer  to 
many  other  cases  similar  to  the  fossorial.  The  case  of  the 
development  of  the  leaping  habit  has  already  been  presented 
before  this  Academy,  A  very  large  amount  of  study  of  the 
rodents  from  this  standpoint  is  necessary  before  the  question 
can  be  thoroughly  examined.  Only  one  more  point  in  con- 
clusion. My  attention  was  directed  to  this  whole  subject 
several  years  ago  during  the  agitation  which  was  then  so 
very  lively  between  the  New  Lamarkian  and  the  Post  Dar- 
winian schools  of  evolution.  Professor  Cope,  the  leading 
exponent  of  the  former,  seeking  a  cause  of  the  appearance  of 
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favorable  variation  which  could  be  seized  upon  by  natnraF 
selection  and  become  adaptive  modifications  of  stractare^ 
announced  it  as  his  belief  from  the  study  chiefly  of  verte- 
brate osteology,  that  the  uses  of  the  organs  were  productive 
of  adaptive  shapes  and  construction,  so  that  as  a  result  of 
change  of  habit  a  creature,  though  by  inheritance  from  its- 
parents  it  would  have  the  family  likeness,  would  also  have  a 
certain  unlikeness,  leading  toward  a  perfect  fitness  for  a  new 
habit.  This  change,  he  argued,  would  be  seized  by  inherit- 
ance and  reappear  in  the  next  generation,  when  it  would  be 
improved  upon,  and  so  on,  extending  to  the  organization 
more  and  more  d^ply  till  a  new  organization  would  result. 
It  would  be  necessary  to  such  a  mechanism  of  evolution 
that  variations  due  to  use  should  be  shown  to  be  transmis- 
sible by  inheritance.  The  Post-Darwinians,  represented  by 
Professor  Lankester,  among  the  English,  claim  that  inherit- 
ance does  not  extend  to  these  acquired  variations,  but  that 
variations  which  appear  at  birth  in  the  animal  are  inherit- 
able. When  tbe  extreme  isolated  cases  are  searched  over,, 
an  abundance  of  examples  can  be  produced  which  seem  ta 
substantiate  Cope's  position,  but  when  the  data  are  all 
carefully  surveyed,  the  discovery  of  animafc  with  special 
liabits,but  not  correlated  structure,  are  not  easily  explained.  ' 
They  seem  to  be  creatures  waiting  for  evolution  to  come  to- 
their  aid,  and  by  giving  them  specialized  structures  to  help- 
them  in  thestruggle  for  life.  If  use  develops  function,  animals- 
as  habitually  fossorial  as  the  striped  gopher  ought,  it  would 
seem,  to  be  so  in  structure  far  more  completely  than  they 
are.  So  the  muskrat  ought  to  baveamore  perfectly  webbed 
foot,  and  so  on.  The  Ncolamarkians  always  answer  sucb 
objections  by  the  assumption  that  time  has  not  yet  elapsed 
for  the  changes  to  be  brought  about.  But  to  me  thedetailed 
study  of  the  rodents  does  not  appear  to  favor  Neolamark- 
ism.  Though  it  so  plainly  indicates  that  evolution  haa 
taken  place,  it  also  plainly  indicates  that  structure  is  ex- 
tremely conservative,  and  does  not  readily  lend  itself  to 
change.  We  do  not  yet  know  how  long  the  rodents  have 
been  as  they  are  to-day,  but  the  main  line  of  descent  had 
diverged  by  Tertiary  time.  So  far  as  data  are  at  hand  from 
which  to  calculate  the  rate  of  evolution,  the  rate  seems 
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fllowcrthan  it  ought  to  be  if  the  results  of  the  uses  of  organs 
are  seized  directly  by  eTolution. 
February  2. 1892. 


[Papers.] 

NOTES  ON  THE  MINNESOTA  SPECIES  OF   ' 

LACINIARIA. 

E.  P.  Sheldon. 

The  genus  Laciaiaria  is  used  to  designate  certain  peren- 
nial North  American  herbs  belonging  to  the  natural  order 
Composttfe.  So  far  as  has  been  determined  this  genus  has 
fifteen  living  species  and  attains  its  greatest  predominance 
in  the  South  AUantic  states. 

Speaking  somewhat  more  minutely,  they  are  character- 
ized as  follows:  Perennial  herbs  with  simple,  wand-shaped, 
very  leafy  stems,  from  a  tuberous  or  corm-like  root-stock ; 
they  bear  reversely  riacemose  or  spicate  heads  of  handsome 
rose-purple  Sowers  in  late  summer  or  autumn;  the  leaves 
are  all  alternate,  entire,  rigid  and  mostly  glabrous. 

The  species  usually  inhabit  dry,  open,  uncultivated 
grounds,  although  certain  of  them  seem  to  prefer  moist,  low 
grounds  or  wet  edges  of  pine  barrens.  Most  noticeable  in 
this  regard  are  L.  spicata  (L)  O.  K.,  and  the  peculiar  bog- 
inhabiting  forms  of  L.  scariosa  (L.)  Hill. 

In  general  it  may  be  said  that  Laciaiaria  is  found  from 
Ontario  and  the  Saskatchewan  on  the  north  to  Florida  and 
northern  Mexico  on  the  south,  and  fiom  the  Atlantic  ocean 
on  the  east  to  the  Rocky  mountains  oa  the  west. 

Laciniaria  scariosa  (L.)  Hill  is  by  far  the  more  common 
species,  as  it  is  found  throughout  the  range ; '  and  considering 
its  extreme  variability  and  its  close  relationship  to  a  large 
number  of  the  other  species,  it  may  be  taken  as  a  centre 
around  which  the  rest  may  be  grouped. 

In  genetic  relationship  Laciniaria  is  near  to  Brickellia 
aud  Kahnia,  on  the  one  hand,  and  Garberia  and  C&rphep- 
horus,  on  the  other. 

It  is  to  be  noted  that  these  all  belong  to  the  section 


-abvGoO»^lc 


56  Notes  on  MinaesotB  Species  of  Laciaiaria. 

Adenostylinse  of  the  tribe  Eupatonacese.  A  tribe  which  has 
but  one  genua  on  the  European  continent,  and  that  they  are 
all  typical  North  American  prairie  composites  which  attain 
their  greatest  abundance  in  the  southern  portion  of  their 
range. 

Points  like  these  tend  more  than  anything  else  to  throw 
light  on  the  origin  of  the  American  composites  and  help  to 
explain  their  present  distribution  over  the  North  American 
continent. 

We  often  turn  aside  from  the  more  far-reaching  points  of 
relationship  and  distribution  when  studying  a  group  of 
plants  and  question  their  utiHty. 

In  the  present  case  a  most  pleasing  answer  can  be  given. 
First  of  all  their  beauty  attracts  our  attention,  and  to  such 
a  degree  that  many  species  are  artificially  grown  both  in 
America  and  in  the  botanic  gardens  of  the  continent.  Then 
again  the  corm  or  rootstock,  particularly  that  ot Laciniaria 
scariosa  (L.)  Hill,  is  largely  used  in  medicine  and-as  a  substi- 
tute for  vanilla. 

SYNOPSIS  OF  MINNESOTA  SPECIES. 

§1.  Pappns  very  plumose;  heads  16-20  flowered,  cylin- 
draceons  with  turbinate  base ;  bracts  of  the  involucre  much 
imbricated  with  herbaceous  tips  if  any;  lobes  of  the  corolla 
pilose  inside;  leaves  all  linear  and  rigid,  the  lower  elongated 
and  grammiform. 

1.  Zr.  sguarrosa  (L.)  Hill. — Pubescent  or  partly  glabrous; 
stem  stout,  6  to  20  inches  high;  heads  few  or  sometimes 
numerous  in  a  leafy  spike  or  raceme ;  bracts  of  the  involucre 
all  herbaceous,  lanceolate,  rigid  and  with  somewhat 
pungent  tips,  squarrose-spreading  and  prolonged.  Dry 
gravelly  or  sandy  soil,  Ontario  to  Minnesota,  Nebraska, 
Texas  and  Florida. 

In  the  southern  portion  of  the  state,  rare. 

2.  L.  cylindracea  (Michx.)  O.  K. — Most  glabrous,a  foot 
high;  heads  few  or  several,  16-20-flowered,  an  inch  or  less 
long;  bracts  of  the  involucre  all  appressed,  barely  herbace- 
ous, rounded  and  abruptly  mucronate  at  the  tip,  the  outer- 
most very  short.  Dry  prairies  and  woodlands,  Ontario  and 
Michigan  to  Minnesota  and  Missouri. 
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Frequent  in  the  central  portion  of  the  state,  bat  rare 
north  and  sooth. 

Specimens  from  Brainerd  (Mapmln  &  Sheld.).  Goodhue 
county  (Sandberg),  Minneapolis  (Herrick),  Glenwood 
(Taylor). 

L.  cylindracea  (Micbx.)  0.  K, — Var,  'soHtaria  Macmtn.* 
Differs  fron  the  type  of  the  species  in  having  a  bushy  stem  6 
to  12  inches  high,  heads  somewhat  larger,  never  spiked,  but 
solitary,  terminal,  erect  or  nodding. 

This  variety  has  much  more  the  aspect  of  a  pink  than  a 
Blazing  Star. 

Specimens  from  Brainerd  (Macmln  &  Sheld.),  Glenwood 
"(Taylor). 

§  2.  Pappus  minutely  plumose ;  heads  3  to  6-fiowered ; 
bracts  of  the  involucre  acuminate  or  mucronate,  coriaceo- 
-herbaceous,  not  appendaged ;  corolla-lobes  naked ;  leaves  all 
narrowly  linear  and  the  upper  generally  acerose. 

3.  L.  punctata  (Hook.)  O.  K.— Stems  erect,  6  to  30 
inches  high,  from  a  thick  and  branching  or  sometimes  globu- 
lar rootstock ;  leaves  and  bracts  punctate,  rigid ;  head  4  to 
6-flowered,  oblong  or  cylindraceous,  from  one-half  to  three- 
fourths  inch  long.  Mostly  numerous  and  crowded  in  a 
dense,  often  leafy,  spike;  bracts  oblong,  abruptly  cuspidate — 
acuminate, often  languinous  ciliate.  Dryprairies  and  plains. 
Saskatchewan  and  Minnesota,  west  to  Montana  and  Colo* 
rado,  south  to  Texas  and  New  Mexico.  Common  in  the 
prairie  region  of  the  state,  more  rare  eastward. 

Specimens  from  Red  Wing,  Cannon  Falls  (Sandberg), 
Blue  Earth  county  (Leiberg),  Cedar  Lake  (Holtz),  Monte- 
video (Mover),  Lake  Benton,  Minneapolis  (Sheldon),  Emmet 
conoty,  Iowa  (Cratty),  Lindbourg,  Kansas  (Bodin). 

FORMS. 

-  A.  albiSoru  n.  f. — Six  inches  to  a  foot  high,  spike  short, 
heads  4  to  6,  2  to  6-flowered,  bracts  abruptly  acuminate. 

High  crests  of  the  Cotean  des  Prairies,  I^incoln  county. 

B.  corymbosa  n.  f. — Heads  1  to  3,  borne  on  the  ends  of 
leafy  ascending  branches,  3  to  5  inches  in  length,  tips  of  the 
involucre  gradually  acuminate,  spreading. 
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High  cresta  of  the  Coteau  des  Prairies,  Lincoln  county. 

§3.  Pappus  from  barbellulate  to  minutely  short  plamose 
under  a  lense,  not  to  the  naked  eye. 

*  Heads  subglobose  or  hemispherical,  15  to  40-flowered ; 
involucral  bract8,many -ranked,  somewhat spreadiag;  corolla 
lobes  short. 

L.  scariosa  (L.)  Hill. — Pubescentor  glabrate ;  stem  stout, 
1  to  5  feeet  high ;  lower  leaves  spatnlate  or  oblong-lanceolate 
and  tapering  to  a  petiole,  uppermost  small,  linear;  heads 
racemose  or  spicate,  the  few  to  numerous  involucral  bracts 
broadest  and  rounded  at  the  summit,  either  herbaceous  or 
Bcarioas  edged  and  tipped  with  purple,  greatly  variable. 
Dry  aud  sandy  ground,  Ontario  and  New  England  to  the 
Saskatchewan,  west  to  the  Rocky  mountains  and  south  to 
Florida  and  Mexico. 

Common  in  the  southern  and  central  portions  of  the 
state. 

Specimens  from  Glenwood,  Alexandria  (Taylor),  Blue 
Earth  county  (Leiberg),  Minneapolis  (Herrick),  Brainerd 
(Macmln  &  Sheld.),Idlewild,  Lincoln  county  (Wickersheim), 
Montevideo  (Moyer),  Minneapolis  (Oestlund),  (Kassube), 
Goodhue  county  (Sandberg),  Minneapolis,'  Lake  Benton, 
Sleepy  Eye,  Springfield.  (Sheld.) 

L.  scariosa  (L.)  Hill.  Var.  cotymbulosa  Sheld.*— Tall 
and  stout,  smooth  throughout,  except  the  minutely  rough- 
ened inflorescence;  bearing  the  single  heads  at  the  end  of 
leafy  ascending  branches  which  are  2  to  6  inches  long ;  heads 
longer  than  in  the  type;  scales  of  the  involucre  broadly 
obovate,  dark  purple,  slightly  scarious  or  not  at  all. 

This  plant  was  first  found  by  Mr.  John  B.  Leiberg  in  a 
bog  near  Mankato.t 

Recent  search  has  found  it  to  be  the  prevailing  form  in 
bogs  and  low  grounds  throughout  the  southern  and  western 
portions  of  the  state. 

Specimeut  have  been  examined  from  Blue  Earth  county 
(Leiberg),  Verdi,  Lake  Benton,  Sleepy  Eye,  Waseca,  Prince- 
ton, Fergus  Falls,  Minneapolis  (Sheldon),  Nicollet  county 
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(Ballard),  Meeker  and  Kandiyoh  counties  (Frost),  Pope 
county  (Taylor). 

FOBMS. 

(A).  soUtaria,  n.  f.— Stems  slender,  10  to  18  inches 
nigh;  lower  leaves  linear-spatulate,  gradually  becoming 
smaller  as  they  approach  the  smalt  subglobose  solidary 
bead.    Dry  ground,  rare.    Cedar  Lake  (Holtz). 

(B).  globosa,  o.f. — Strict  and  stout,6  to  18  inches  high 
from  a  branching' rootstojk,  heads  globose,  sessile,  bracts 
spatalate  with  scarious  -white  margined  tips.  Flowers  from 
rose  purple  to  cream-colored. 

Crest  of  the  Coteau  dcs  Prairies  at  Verdi,  Lincoln 
county.  Minn. 

""  Heads  oblong,  5-flowered ;  involucre  squarrose  by 
the  spreading  of  the  colored  tips. 

L.  pycnoat&chya  (Michx.)  O.K.  Hirsute  or  glabrous 
below ;  stem  stout,  3  to  5  feet  high,  leaves  crowded  tbroagh- 
out,  the  louver  lanceolate  and  the  upper  very  narrowly 
linear;  spike  dense,  cylindrical  (5  to  10  inches  long),  heads 
(4  to  6  lines  long),  all  sessile;  bracts  of  the  involucre  14  to 
16,  oblong  or  the  inner  narrower;  the  more  or  less  scarious 
tipt  purple,  usually  acute.  Prairies,  Indiana  to  Minnesota, 
south  to  Arkansas  and  Texas. 

Frequent  through  the  southern  portion  of  the  state. 

Specimens  from  Minnesota  Lake,  Glenwood  (Taylor), 
Springfield,  Waseca  (Sheldon),  Montevideo  (Moyer),  Minne- 
apolis (Oestlund). 

*"•  Heads  from  short-oblong  to  cylindraceous^  bracts 
of  the  involucre  all  appressed,  obtuse. 

L.  spicata  (L.)  O.  K. — Glabrous,  or  somewhat  hairy; 
stem  tall  and  stout,  2  to  5  feet  high,  very  leafy ;  beads  8  to 
13-flowered, one-half  inch  long,  almost  erect.  Closely  sessile 
and  numerous  in  a  dense  spike  4  to  12  inches  in  length. 
Moiat  grounds  from  Massachusetts  to  Minnesota,  and 
south  to  Florida  and  Louisiana. 

South  half  of  the  state,  rare. 

Specimens  from  Blue  Earth  county  (I^eiberg),  Red  Wing, 
"Cannon  Falls  (Sandberg),  Minneapolis  (Kassube),  Lake 
Benton,  Verdi,  Lincoln  county,  Sleepy  Eye. 

March  8, 1892. 
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[Paper  C] 

NOTES  ON  THE  ALPINE  CHARACTERISTICS  OF  THE 

MINNESOTA  CREST  FLORA  OF  THE  COTEAU 

DES  PRAIRIES. 

B.  P.  Sheldon. 

In  Minnesota  the  rolling  series  of  prairie  hills  known  as 
the  Coteau  des  Prairies,  reaches  its  greatest  heights  in  Lyon, 
Lincoln  and  Pipestone  counties. 

It  is  to  be  noted  that  nowhere  in  the  state,  except  in  the 
iron  ranges  on  the  north,  do  we  attain  so  hig&  an  altitude  as 
when  we  travel  over  the  exposed  tfeeless  blu^  which  con- 
■titute  the  crest  of  the  Coteau. 

Lake  Benton  which  is  the  highest  above  the  level  of  the 
sea  of  any  of  the  Minnesota  lakes,  occupies  a  long  narrow 
depression  in  the  Coteau,  presumably  a  part  of  the  bed  of  an 
ancient  watercourse.  Arriving  at  the  town  of  Lake  Benton 
during  the  month  of  August,  1891,1  was  particularly  struck 
by  the  characteristics  of  the  flora. 

In  general  we  find  many  of  the  typical  praire  plants  of 
the  southern  part  of  the  state.  Bat  there  are  also  species 
from  the  Saskatchewan  district  and  the  Rocky  mountains, 
which  find  on  these  high  and  dry  blufis  something  remark- 
ably approaching  their  natural  habitat. 

It  is  to  the  prevalence  of  these,  and  to  the  peculiarly 
dwarfed  habits  of  growth  of  the  general  flora  that  I  wish  to 
direct  particular  attention. 

The  phrase  "Alpine  characteristics,"  as  applied  to  a  part 
of  this  flora,  should  not  be  misunderstood.  It  is  not  that 
we  have  here  a  large  number  of  peculiarly  mountain  plants, 
bat  rather  that  in  their  dwarfed  habits  of  growth,  nearly 
every  species  observed  resembles  the  stunted  and  stubby 
growth  so  familiar  to  everyone  who  has  traveled  over  bare 
mountain  heights.  I  have  noted  that  these  hills  are  well 
nigh  treeless,  but  in  the  gulches  and  waterways  down  their 
sides,  stunted  growths  of  Quercus  tinctoria  Bartr.  are  fre- 
quently found.  Quercus  macrocarpa  Mich,  is  more  rare,  and 
I  have  frequently  gone  miles  without  seeing  a  single  speci- 
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Amelanebier  canadensia  Tott.  and  Gray  is  occa&ionally 
met  with,  as  also  Saiix  langifoUa  Mnbl.  and  Popahts  treat- 
n/oxfes  Michx. 

Tbe  aboTC  which  we  know  ordinarily  attain  to  a  consid* 
erable  faeigfat,  here  present  a  bushy,  shnibby  appearance, 
and  are  commonly  to  be  foaad  flowering  and  (raiting  at 
from  one-fourth  to  ooe-third  their  normal  height. 

Many  of  the  prairie  pnlses  were  noted :  Psora/ea  esea- 
leata  Parsb.,  a  characteristic  plant  of  the  Cotea,  was,  at  the 
rime  of  my  visit,  just  breaking  loose  from  its  summer  moor> 
ings  and  preparing  to  scatter  its  seeds  according  to  the  cus> 
tom  of  tnmbleweeds.  Its  near  relation,  PsoraJea  argophyllm 
Pnrsh.,  was  frequently  found  at  from  five  to  eight  inches  in 
bright.  The  Astragali  come  in  for  thdr  due  share  of  consid* 
eration. 

Astragalus  crassicarpas  Nutt.  was  of  course  plentiful, 
but  with  peculiarly  dwarfed  and  densely  hirsute  leaves. 

Astragalus  laxmanui  Jacq.  ia  quite  common  at  from  3 
to  4  inches  high. 

■Astragalus  bypoglottis  L.  and  Astragalus  lotitlorus 
Hook,  are  more  rare  plants  of  these  prairie  slopes. 

Nearly  related  to  tbe  above  is  Spissia  lambetti  (Pursh.) 
O.  K.,  which  is  often  abundant  and  covered  with  a  plentiful 
growth  of  Erysipbe. 

Very  peculiar  are  the  forms  of  Petaioatemou  violaceus 
Michx.  and  Petalostemon  Candidas  Michx.  Low,  dwarfed, 
and  often  bushy,  their  crowded,  snbglobose  heads  have 
more  the  appearance  of  a  pink,  or  a  bachelor's  button 
escaped  from  our  gardens. 

Many  other  pulses  were  found,  and  as  respecting  thrir 
habits  of  growth,  I  must  particularly  mention  two  more. 
Glycyrrhiza  lepidota  Nutt.  is  found  growing  abundantly  on 
the  crest  in  low  depressions  and  scatters  its  cockle-like  burs 
through  the  agency  of  every  passerby.  Parosela  daleai  ( L.)  ' 
Dritt.  crowds  out  almost  every  other  plant  in  many  places 
on  the  sandy  shores  of  lake  Benton,  where  it  is  found  fruiting 
at  from  two  to  twelve  inches  high. 

Traveling  up  the  "Hole  in  the  Mountain"  one  early 
morning  I  met  my  first  specimens  of  Peatstemon  acumiaatas 
Dougl.    This  plant  prefers  lower  and   somewhat  moister 
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grocmd  than  the  other  prairie  species  of  Pentstemon.  Be- 
sides this,  Pentstemon  albidus  Nutt.  and  Pentstemon  hirsa- 
tas  (L.)  Wind,  were  noticeable  for  their  stunted  preference 
ot  high  morainisfa  ground. 

Many  composites  are,  of  course,  to  be  included  in  this 
category.  The  peculiar  forms  of  the  different  species  of 
Laciniaria  have  been  mentioned  in  a  preceding  paper." 
Solidago  nemoralis  Ait.  and  S.  mollis  Bartl.  were  found 
flowering  at  from  three  to  ten  inches.  The  latter  with  its 
upright,  rigid  hoary-pubescent  leaves,  and  its  strict,  dense 
thyrse  is  especially  noteworthy.  Kubnia  capatorioides  L. 
growing  in  bunches;  stout  and  somewhat  approaching  the 
var.  corymbulosa  Torn  and  Gray  is  very  abundant;  as  also 
the  purple  cone  flower  Braaneria  pallida  (Nutt.)  Britt.  with 
its  club-shaped  stems.  The  latter  was  found  completely  ma- 
tured and  only  six  or  eight  inches  high. 

Gaara  coccinea  Nutt.  was  rarely  found  with  branching, 
somewhat  casspitose  habit.  Two  mustards  attracted  my 
attracted  my  attention.  Erysimum  asperam  DC,  which  ' 
often  flowers  at  from  five  to  six  inches  on  the  high  shores-of 
Lake  Benton;  and  Sisymbrium  iacisum  Englm.,  found  in  the 
shade  of  dwarfed  oaks.  ■ 

The  appearance  of  the  latter  is  quite  remarkable  in  Min- 
nesota, although  there  is  no  reason  why  we  should  not  ex- 
pect to  find  other  Rocky-mountain  mustards  on  these  paririe 
heights. 

Plant&go  pursbii  R.  &  S.  has  Irequently  been  observed 
flowering  at  from  three-fourths  to  one  inch  high,  both  on  the 
crest  and  at  Pipestone  quarries  twelve  miles  away. 

Many  grasses  came  to  my  notice.  Bouteloaa  racemosa 
Lag.  and  Boatelona  hirsuta  Lag.  were  found  to  range  from 
three  to  seven  inches  in  height  at  the  time  of  flowering. 

Aristida  purpurea  Nutt.,  with  its  long  triple  awoed 
seeds,  looking  more  like  a  bunch  of  miniature  pitch-forjis 
than  anything  I  can  conceive,  was  abundant,  as  also  Stipa 
spartea  Trin,,  with  its  droll  habit  of  having  its  seeds  bore 
their  way  down  into  the  soil, 

Sporobolus  depauperatus  Vasey  and  Andropogon  sco- 

.    •8«c  tbew  Bnlletlm,  vol.  til.  No.  3. 
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parias    Michz.  are    two    other   grasses   which  showr   very 
depauperate  forms. 

Among  the  many  other  plants  which  may  be  mentioned 
as  ghovrfng  Alpine  characteristics  on  this  crest  of  the  prairie 
hills  are  the  following : 

Festuca  oviaa  L. ;  Festuca  nutans  Willd ;  Amorpba 
canesceas  Nutt.;  Amorpha  microphylla  Pursh. ;  Prunas 
pumila  L.;  Teucrium  caaadenae  L.;  Lithospermam  aagusti- 
foliam  Micfax.;  Senecio  lagens  Richard;  Crepis  raaciaata 
Torr.  &  Gray ;  Zygadenus  elegans  Pursh.;  Hedeoma  hispida 
Pursh.;  Lepachys  cotumnaris  Torr.  &  Gray;  Cyperus  aris- 
tataa  Rottb.;  Chiysopsis  villosa  Nutt.;  Linam  rigidum 
Parsh.;  Castilleia  sessiliiJora  Pursh.;  Solidago  lanceolatah.; 
SoUdago  rigida  L.;  Aster ptarmicoides  Torr.  &  Gray ;  Aster 
aericeas  Vent.;  Aster  oblongifolius  Nutt.;  Allium  stellatum 
Nutt.;  Acerates  viridiSora  Ell.;  Helianthus  /asi/tforu.-?  Pers.; 
Heliantbus  birsutus  Raf.;  Artemisia  (rigida  Willd;  Geum 
triBorum  Pursh.;  Delpbiaiam  azuream  Michx.;  Physostegia 
virginiana  Benth.;  Radbeckia  hirta  L.;  Oxybapbus  hirsatas 
Sweet;  Scutellaria parvtila  Michx.;  Polygala  verticillatal,. 
Preaantbes  racemosa  Michx.;  Gerardia  aspera  Dongl. 
Vemonia  fasciculata  Michx.;  Potentilla  arguta  Pursh. 
Galium  boreale  L. 

These  characteristice  might  well  be  pointed  out  on  many 
of  the  Dakota  hilla,  and  they  may  possibly  be  shown  to  be 
peculiar  to  high-growing  vegetation ;  yet  neither  in  Minne- 
sota nor  in  Dakota  have  I  ever  seen  so  many  plants  varying 
so  widely  as  on  the  crest  of  the  Coteau  des  Prairies  in  Min- 
nesota. 

April,  1892. 
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INTRODUCTION. 

The  name  of  this  formatioti  was  written  Saint  Peter's 
Sandstone  by  its  anther,  Dr.  Owen,  and  some  geologists 
still  retain  that  form  of  the  name.  The  amended  form,  Saint 
Peter,  has  however  long  been  used,  and  is  preferred.  The 
name  was  adopted  by  Owen  because  of  the  good  exposure 
that  is  situated  at  the  mouth  of  the  Minnesota  river,  which 
last  in  Owen's  time  was  called  the  Saint  Peter's,  The  city 
that  was  of  the  same  name  as  the  river  formerly,  is  now 
called  Saint  Peter. 

The  type  exposure  of  the  formation  was  chosen  because 
of  its  situation  at  the  military  post,  Fort  SnelKng.  It  is 
typical,  and  a  description  of  it  sufficed  to  enable  geologists 
to  recognize  the  same  formation  at  any  other  of  the  many 
exposures,  which  occur  over  a  large  area.  Even  the  earliest 
descriptions  ol  this  sandstone  are  free  from  confdsion,  both 
because  its  very  peculiar  characters  excited  close  attention, 
aSid  because  those  characters  are  so  persistent  that  recog- 
nition of  the  formation  was  nowhere  difficult.  In  fact, 
owing  to  the  persistency  of  its  characters,  descriptions  of  it, 
although  drawn  from  different  regions,  are  monotonously 
similar.  The  little  variation  that  does  exist  seems  to  be 
intended  to  relieve  monotony  rather  than  add  to,  scientific 
knowledge.  The  formatioti  is  noticeably  lacking  in  mineral- 
ogical,  petrographical,  stratigraphical  and  palteontological 
diversity. 

iTOldable  ddaj  la  the  pabHahing  of  tbia  paper,  i 
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THICKNESS. 


The  Saint  Peter  sandstone  was  supposed  by  James  Hall 
(9)*  to  be  remarkably  uniform  in  thickness, ranging  from  80 
feet  in  its  northern  (Minnesota)  exposures  to  over  100  feet 
in  the  southern  (Illinois)  ones.  In  a  sense,  it  ia  remarkably 
uniform,  for  the  thickness  in  one  area  of  its  great  extent 
averages  nearly  the  same  as  in  any  other.  Bat  Worthen 
(12)  found  this  formation  to  be  Variable  in  depth  in  Illinois, 
and  Chamberlin  ('Jl  and  26)  has  clearly  and  concisely  shown 
that  it  is  in  fact  not  uniform,  but  very  variable  in  thickness, 
even  within  short  distances.  This  variability  is  due  to  the 
undulated  surface  qf  the  dolomite  upon  which  it  rests,  the 
undulation  being  so  great  as  to  cause  the  depth  to  vary 
from  less  than  one  to  over  200  feet.  The  mean  thickness  has 
been  estimated  by  Chamberlin  (26)  to  be  between  80  and 
■  100  feet.    It  is  more  than  100  feet  thick  in  the  north.  . 

These  estimates  are  for  the  Saint  Peter  itself,  exclusive  of 
the  Shakopee  dolomite  and  New  Richmond  sandstone,  which 
two  formations  McGee  (31)  Keye»  (.^2)  and  Norton  (33) 
have,  for  fowa,  included  in  the  Saint  Peter.  Such  a  course 
is  not  warranted;  when  followed,  care  should  be  taken  to 
add  to  the  Saint  Peter  the  thickness  of  the  never-failing 
Shakopee  beneath,  lest  a  false  meaning  be  given  to  already 
established  data,  as  it  has  never  been  shown  that  Saint  Peter 
and  Shakopee  taken  together  are  ever  reduced  to  marked' 
thinness.  No  regularity  for  the  undulations  in  the  underly- 
ing dolomite  has  been  observed,  hence  no  explanation  for  the 
variability  in  the  thickness  ol  the  Saint  Peter  sandstone  is 
yet  known. 

GBOGBAPIIICAL  DISTRIBUTION.  ' 

The  Saint  Peter  sandstone  is  seen  in  numerous  exposures 
in  southeastern  Minnesota, in northeastemlowa, in  western 
southern  and  eastern  Wisconsin,  and  in  northern  Illinois. 
In  this  wide  area  it  is  repeatedly  interrupted  or  reduced  to 
isolated  areas  by  river  valleys. 

The  original  extent  of  the  formation  we  do  not  know. 
The  general  northern  edge  of  its  area,  presents  an  eroded, 
torn  and  glaciated  margin  which  is  very  far  from  being  the 

■  The  nnmben  refer  to  tbe  blbllosnph;  >t  the  end  of  the  paper. 
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limit  of  the  formation  that  must  have  existed  at  the  time  of 
its  deposition.  It  probably  extended  a  considerable  dis- 
tance northward.  On  the  other  hand  the  general  southern 
extent  is  so  deeply  buried  below  the  earth's  surface  that  the 
limits  to  the  southeast,  south  and  southwest  are  undis- 
covered. Our  knowledge  is  in  fact  confined  to  a  relatively 
small  fraction  of  the  Saint  Peter.  The  surface  exposures  as 
well  as  the  area  in  which  these  exposures  are  found  are 
narrow,  from  reasons  that  will  he  given  below. 

GEOLOGICAL  DISTRIBUTION. 

So  far  as  we  know,  the  Saint  Peter  was  primarily  coex- 
tensive with  the  overlying  Trenton  (Galepa)  and  the  underly- 
ing Shakopee.  The  now  existing  difference  lu  extent  is  due 
to  erosion,  which  of  course  has  worked  upon  the  uppennost 
strata  to  the  greatest  degree  and  it  has  caused  the  under- 
most— Shakopee — to  have  a  few  miles  widest  extent  north-  ■ 
ward,  as  seen  upon  maps  of  the  region. 

The  inequality  in  extent  of  these  three  Lower  Silurian 
(Ordovician)  formations  is  dae  very  often  to  erosion  that  is 
still  going  on,  very  much  also  to  glacial  and  preglacial 
erosion.  In  the  latter  case  the  once  denuded  area  may  be 
entirely  covered  with  drift.  How  long  ago  the  preglacial 
erosion  took  place  is  uncertain.  An  important  and  interest- 
ing addition  to  our  knowledge  is  afforded,  further,  by  the 
existence  of  a  small  area  of  Cretaceous  clays  (28,  pi.  3)  in 
Goodhue  county,  Minnesota,  which  lie  upon  the  Saint  Peter 
and  Shakopee,  the  Trenton  and  other  formations  having 
been  removed  before  the  Cretaceous  was  deposited. 

The  situation  of  this  small  Cretaceous  area  at  a  high 
elevation,  on  top  of  the  ridge  near  deep  river  valleys  suggest 
that  the  valleys  have  been  eroded  mainly  since  Cretaceous 
time,  and  also  its  position  upon  an  already  eroded  surface 
many  miles  within  the  present  outer  limits  of  the  Saint 
Peter  sandstone  proves  that  the  latter  formation  had  been 
greatly  eroded  even  before  Cretaceous  time.  We  learn  from 
Worthen  (12)  that  in  a  few  exposures  in  La  Salle  county, 
Illinois.'the  Coal  Measures  rest  immediately  upon  the  Saint 
Peter  sandstone;  from  this  it  is  to  be  inferred  that  the  over- 
lying Trenton  had  been  removed  during  the  Devonian  or, 
more  probably,  the  early  Carboniferous  period. 
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Prom  the  fact  that  no  Saint  Peter  sandstone  has  yet 
been  reported  from  the  Upper  Peninsula  of  Michigan,  it  has 
been  thonght  probable  that  a  limit  to  the  formation  exists 
in  that  direction,  and  one  which  existed  necessarily  before 
the  Trenton  was  deposited,  since  the  Trenton  is  still  there. 
It  is  possible  that  failure  to  report  is  due  to  failure  to 
observe. 

The  known  limits  of  the  Saint  Peter  sandstone  are 
those  that  have  been  produced  by  erosion,  along  the  north- 
emly  and  more  elevated  extent  of  the  formation;  the 
unknown  limits  are  in  the  direction  ofthe  dip  of  the  sedi- 
mentary rocks,  i,  e,,  in  a  general  southeast  and  southwest 
direction.  The  Saint  Peter  may  be  continuous  with  forma- 
tions of  other  adjacent  areas  but  it  has  not  yet  been  traced, 
nor  as  it  would  seem,  satisfactorily  correlated. 

LITHOLOGIC  CHARACTERS. 

The  Saint  Peter  sandstone  averages  about  99  per  cent, 
silica  in  the  form  of  grains  of  clear  limpid  quartz.  There  is 
very  little  cementing  material  of  any  kind  so  that  it  forms  a 

"very  friable  stone so  loosely  united  that  it 

appears  like  sand  "  (Keating,  4).  The  grains  are  typically 
clear  white  but  the  sand  is  often  stained  yellow  or  red 
locally.  It  is  rarely  cemented  into  a  firm  rock  by  an 
infiltration  of  iron  oxide.  Rarely  also  calcium  carbonate 
infiltration  has  produced  large  concretions  and  areas  of  firm 
white  rock.    Normally  it  is  easily  eroded. 

The  sand  grains  are  so  much  worn  that  they  are  nearly 
round  and  have  a  dead  polish.  Chamberlin  (26)  describes 
them  as  irregularly  angular  grains  like  the  quartz  from 
eroded  acid  eroptives  and  rarely  of  true  crystalline  form, 
The  writer  has  found  quartz  crystals ;  but  since  the  zones  in 
which'they  occur,  cross  sometimes  the  sedimentary  lamina- 
tion instead  of  coinciding  with  it  they  are  to  be  considered 
as  originally  rounded  grains  which  have  been  rebuilt  to 
perfect  crystals.  The  rounded  grains  are  the  typical  ones. 
In  size,  they  vary  from  finest  dust  to  coarse  sand,  1  to  2 
mm.  in  diameter,  intermixed  or  imperfectly  assorted-  The 
dazzling  white  color  gives  the  appearance  of  greater  uni- 
formity in  size  of  grain  than  really  exists. 
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An  intermixture  of  argillaceous  bands  has  been  described 
(21)  from  northeastern  Wisconsin;  such  an  intermixture  i» 
generally  found  at  the  upper  anil  lower  limits  of  the  forma- 
tion. But,  the  Saint  Peter  Sandstone  proper  is  a  pure, 
friable,  white  rock  with  very  little  impurities.  It  i» 
thoroughly  pervious  to  water,  so  much  so  that  a  small 
stream  poured  upon  the  surface  of  a  slab  readily  goe» 
through  it. 

STRUCTURE. 

Ordinarily  the  clear  whiteness  of  the  sandstone  conceals 
its  structure;  on  the  other  hand  the  infiltrated  colors  bring 
it  out  the  more  strongly.  Stratification  is  always  discern- 
ible often  with  fine  lamination,  crossbedding,  and  assorted 
layers  of  coarse  and  fine  material.  Transverse  fissures  als» 
occur.  , 

PALAEONTOLOGIC  CHARACTERS. 

Discovery  of  Fossils. 

Owing  to  the  friability  of  the  rock  and  the  total  absence 
of  shells,  fossils  are  difficult  to  find.  James  Hall  writes  io 
1862,  {loc.  cit.)  that  "no  vestige  of  an  organism  has  been 
observed"  and  "it  is  not  probable  that  such  remains  will  be 
found."  Some  years  afterwards,  however,  N.  H.  Winchell 
(17.)  reported  shells  of  a  Lingulepis  from  the  top  shaly 
strata  of  Saint  Peter  at  Fountain,  Fillmore  county,  Minne- 
sota. T.  C.  Chamberlin  (21  and  26)  found  worm  burrows 
and  fucoids  near  Beloit  and  Waterloo,  Wisconsin,  and  these 
are  reported  by  him  to  be  not  entirely  in  the  uppermost 
strata  of  the  formation. 

Joseph  F.  James  (34  p.  126)  reports  that  he  visited 
Fountain,  Minnesota  in  1889  and  collected  specimens  of  the 
Lingulepis  and  an  Ortbis.  I  have  myself  later  collected  the 
same  and  some  other  species  at  that  locality  in  the  described 
upper  shaly  strata.  Species  have  been  collected  from  similar 
strata  near  Dodgeville,  Wisconsin.  These  fossils  are  all  from 
the  transition  strata  at  the  top  of  the  formation,  i.  e.  at  the 
base  of  the  Trenton. 

Several  species  do  occur  in  the  body  of  the  formation. 
As  a  student  working  under  the  direction  of  Professor  C.  W. 
Hall,  I  found  in  the  year  1890,  a  large  fauna  in  the  Saint 
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Peter  Sandstone,  near  Saint  Paul,  Minnesota.  A  notice  of 
tbe  same  has  been  published  (29).  Fossils  can  be  found  still 
.  at  the  same  localities.  At  Dayton's  Bluff,  the  "Carver's 
■  Cave"  of  early  writers,  fossils  were  found  betw-een  60  to  80 
feet  below  the  overhanging  Trenton,  or  Buff  Limestone.  A 
second  exposure  at  Highland  Park  two  miles  south  of  the 
first  is  in  strata  lower  than  any  at  Dayton's  Bluff,  and  here 
also  fossils  were  found.  At  a  third  exposure,  which  is  neai 
South  Saint  Paul,  there  were  found  by  Professor  C.  W.  Hall 
and  by  myself  a  large  number  of  species,  in  strata  that  are 
'  probably  intermediate  between  those  of  Higfaland  Park  and 
Dayton's  Bluff. 

Condition  of  Preservation. 

The  fossils  are  found  as  casts  of  shells  that  have  them- 
selves been  entirely  dissolved  without  leaving  even  a  stain 
of  color  or  a  trace  of  calcium  carbonate  in  the  sand.  The 
cavities  left  by  the  shells  are  closed  up  by  a  consolidation  of 
the  sand  in  some  manner  so  that  generally  little  more  than 
smooth  cleavage  planes  remain  to  define  the  fossils.  In 
the  strata  that  are  referred  to  the  upper  half  of  the  forma- 
tion, the  fossils  were  nearly  always  ree  trom  distortion.  In 
the  lower  half  on  the  contrary,  lew  are  not  distorted.  Here 
too  there  were  found  fossils  which  are  the  moulds  only,  of 
the  casts  of  shells.  The  moulds  were  full  of  loose  sand, 
which  when  removed  simply  by  blowing  and  shaking,  left 
smooth  cavities  in  exact  form  of  the  interiors  of  shells  them- 
selves. The  loose  sand  in  the  moulds  was  probably  once 
embedded  in  the  casts  of  shells.  The  process  of  fossilization 
must  have  been  nearly  as  follows:  A  shell  produced  a  cast, 
and  was  later  dissolved  away.  The  inner  cast  of  the  shell 
remained  firm  while  the  sand  around  it  was  disturbed  and 
pressed  around  the  cast  taking  the  mould  of  it.  The  cast 
itself  was  then  reduced  by  removal  of  the  calcium  carbonate 
to  loose  sand,  the  mould,  however,  remaining  firm  because 
already  consisting  only  of  sand. 

Similar  phenomena  are  to  be  observed  in  dolomttic 
limestone.  The  fossilization  itself  is  not  strange,  but  it  re- 
veals to  us  perhaps  the  reason  that  Saint  Peter  sandstone  is 
so  generally  unfossiliferous,  viz.:    Because  the  fossils  have 


-abvGoO»^lc 


70  The  Saint  PeUr  Sandstone. 

been  destroyed  since  the  sandstone  was  deposited.  One 
might  dig  up  many  fossils  without  seeing  them  unless  care 
betaken  to  prevent  the  casts  from  being  crumbled.  The. 
most  favorable  conditions  are  in  the  somewhat  infiltrated 
strata  where  lirmnebs  is  secured. 

In  many  cases  the  shells  of  bivalves  are  found  in  such  a 
manner  as  to  prove  that  the  ligament  still  bound  them  to- 
gether at  the  time  they  were  deposited  in  the  sand.  Of 
coarse  such  shells  could  not  have  been  transported  far  nor  ~ 
much  beaten  about  otherwise  they  would  be  found  separ- 
ated. Many  of  the  shells  were  undoubtedly  very  thin  and 
fragile. 

LAMELLIBRANCHIATA. 

GentiB  Ctpbicabdiths. 

Cypriearditei  ( Vaauxcmia)  fragosus  n.  sp. 

Plate  II,  fiKnrc*  1.  3  and  3. 

Caat  acutel;  ovate  in  outline.  Beaks  extendrng  beyond  the  anterior 
end  of  the  hinge,  gentlj  carved,  gradually  expanding,  and  swelling  ont 
dorsally  above  the  cardinal  line.  Casta  concave  under  the  beaks.  Cardinal 
line  curved  and  extended  into  an  alate  projection  at  the  anterior  end  in 
front  of  the  beaks  but  rounding  evenly  into  the  semicircular  posterior  mar- 
gin. Antero-ventral  margin  stigfatly  cur vd.  The  anterior  alatioa  contains 
the  cardinal  teeth  four  or  five  in  number  and  has  a  very  deep  muscle  scar 
just  below  it.  Posterior  muscle  scar  and  posterior  teeth  not  known.  Along 
the  anterior  margin  the  shell  is  concave,  between  the  beaks  and  the  poster- 
ior ventral  portion  it  is  convex,  end  strongly  so  along  the  cardinal  region. 
Transverse  length  of  largest  specimen  30  mm.,  breadth  greatest  at  the  pos- 
terior extremity  of  tbe  hinge  (18  mm.),  convexity  of  single  valve  12  mm. 
Shells  probably  very  thick.  ' 

Pound  at  Highland  Park  and  South  Saint  Paul 

Cypricarditea  descn'ptus  n.  sp. 

PlBtc  II,  Bgan  7. 
Small,  strongly  convex,  subquadrate,  length  1]  mm,  breadth  9  mm. 
Beaks  anterior,  acute  curved  in.  The  point  of  greatest  convexity  is  near 
tbe  nrabones,  and  the  slope  to  the  ventral  margin  is  gradual.  Cardinal 
line  gently  curved.  Palliallime  simple  and  marked.  Tbe  posterior  mnscle 
sears  large,  situated  just  below  the  extremities  of  the  hinge.  Surface 
smooth. 

Highland  Park. 

Cjpricardites  Snitimus  n.  sp. 
PldM  ri,  flgure  a. 
Shell  of  medium  size.oblique,  moderately  convex,  broadest  posteriorly. 
Beaks  broad,  a  little  projecting,  and  slightly  coiled.    The  point  of  greatest 
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convezitj  ia  central.  Anterior  mnBcTe  sear  prominent.  Surface  of  the  cast 
ia  cancentricall  J  marked  by  growth  line*  which  appear  to  show  the  ventral 
margin  a  little  more  coiiTei  than  on  the  igart.  The  onlj  apecimen  found 
is  a  little  compressed,  and  moreover  does  not  show  clearly  bnt  that  it  may 
be  a  modiolopsis. 
Highland  Park. 

Cypricardites  digaas  n.  sp. 
Plate  II.  GsBre*  4  and  S. 

Shell  rhomboidal,  with  the  ventral  margin  longest;  length  of  the 
largest  specimen  18  mm,  bredth  12  mm.  Beaks  anterior,  tomid,  close 
together.  The  hinge  line  ia  eqaal  to  about  two-thirds  the  length  of  the 
shell,  ia  curved  nnd  apparently  continuous  with  the  anterior  margin.  In 
general  direction  the  anterior  margin  ia  vertical,  but  forma  a  strong  even 
curve,  which  aame  is  continued,  but  lesa  atrongly,  throngh  the  ventral 
mat^io  to  the  postero-ventral  angle.  The  dorsal  margin  is  more  distinctly 
marked  off  bnt  ia  gently  curved.  The  point  of  greatest  convexity  ia 
between  the  umbones  and  the  centre  of  the  shell  along  the  rounded 
umbonal  ridge  which  extends  frum  behind  the  beaka  obliquely  back  to  the 
poatero- ventral  angle.  Anterior  to  this  umbonal  ridge  the  shell  is  evenly 
and  strongly  convex,  but  between  it  and  the  dorsal  and  posterior  margins 
the  surface  is  concave.  To  general  the  specimena  resemble  Nucuiites  inffatas 
Emmous'  Geo.  Rep.  N.  Y..  p.  395, fig.  2, but  have  a  more  prominent  anterior 
margin  and  lesa  prodnocd  hinge  po a teri orally.  Edmondia  sabtruncata 
Hall  Pal.  N.  V„  Vol.  i.  p.  156,  and  plate  34,  fig.  9,  (not  plate  35.  fig.  3.  c.) 
is  very  much  like  the  Bpecimcna  from  the  Saint  Peter  but  is  larger  and 
proportionally  longer. 

South  Saint  Paul. 

Genus  MODtOLOPsls. 
Modiolopsis  foantaivensis  n.  sp. 

PlstelV,  GKure7. 
The  few  specimens  secured  resemble  Modiolopsis  plana  Hall,  of  the 
.  Trenton  limestone  which  lies  upon  the  Saint  Peter  sandstone.  The  Saint 
Peter  specimena  are  larger  casta,  however,  and  have  the  beaks  situated 
further  back  and  erect  instead  of  directed  forward.  The  convexity  of  the 
shell  was  not  strong  but  there  was  a  broad  deepening  between  the  beaka 
and  the  lower  posterior  curve  of  the  margin,  accompanied  by  a  straighten- 
ing of  the  ventral  margin.  The  anterior  muscle  scar  is  large  and  dose  to 
tbe  anterior  margin.  The  specimens  were  found  with  Liiigula  morsii  N.  H. 
W.  at  tbe  top  of  the  Saint  Peter  formation  (see  pi.  iv,  fig.  9,  c.)  below 
Fountain,  Minn. 

Modiolopsis  poatica  n.  sp. 

Plate  IV.  fisDR  8. 

Shell  about  50  mm.  long,  width  greatest  across  the  posterior  half  (30 
mm.)  The  hinge  line  is  nearly  straight.  The  beak,  of  the  left  valve  here 
described,  la  obtuse,  broad  and  close  down  to  the  hinge.    The  umbo  ia  high 
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bnt  flattened  aateriorallj  and  ie  continaed  in  a  ronnded  nmbonal  ridge 
towards  tfae  dorao' ventral  margin  and  in  a  broad  depreaaed  area  towards 
tlie  Tentral  margin.  Tbe  posterior  margin  is  broadly  ronnded  and  is  con- 
tinnona  with  the  ventral  margin,  which  in  tnm  continues  with  tbe  anterior 
forming  a  sigmoid  cnrre.  Tbe  mrface  of  tbe  cast  is  marked  bj  fine  con- 
centric lines.  All  tbe  specimens  collected  are  imperfect  and  none  show  the 
anterior  perfectly.  The  specimen  figured  is  from  the  transition  strata  of 
the  Saint  Peter  about  four  miles  below  Dodgeville,  Wisconsin,  along  tfae 
ntinois  Central  railway  tracks.- 

Modlolopais  litoralia  n.  sp. 
Plate  It,  flKore*  13. 14, 15  and  16. 

The  figure  repreaents  an  interior  cast  of  average  ute  and  form  of  this 
species.  The  casts  are  all  strongly  convex  between  tbe  nmbones  end  tbe 
lower  posterior  margin,  forming  a  broad  umbonal  ridge,  and  a  broad 
sinns,  OS  well  as  a  straightening  of  the  posterior  margin.  The  beaks  are 
indistinct  but  extend  longitudinally  and  project  above  the  hinge.  One 
strong  anterior  muscle  scar  is  situated  apparently  just  at  the  anterior  end 
of  tbe  hinge.    Compare  Ortbodesaie  curvatum  H.  and  W.  Pal.  O.  n,  p.  95. 

From  South  Saint  Paul  and  Highland  Parit- 

Modiolopaia  contigna  n.  sp. 

Shell  small,  length  about  25  mm.,  bredth  at'the  posterior  extremity  of 
the  binge,  IS  mm.,  at  the  umbones  about  9  mm.  The  hinge  is  somewhat 
carved  and  is  in  some  specimens  longer  posteriorally  than  in  the  one  fig- 
ured, and  in  these  it  forms  an  obtusely  rounded  angle  with  the  posterior 
margin.  The  ventral  margin  is  concave  or  straight,  the  anterior  margin 
abort  and  strongly  convex.  The  beaks  are  somewhat  obtuse  and  are  di- 
rected forward.  Their  posterior  half  swells  into  a  high  ronnded  nmborial 
ridge  that  extends  towards  the  posterior- ventral  margin  while  the  anterior 
half  is  flattened  continuous  with  tbe  concave  area  anterior  to  the  nmborial 
ridge.  The  greatest  convexity  is  at  one-tbird  the  distance  from  tbe  nm- 
bones towards  the  lower  posterior  margin.  The  shell  has  been  very  thin 
and  marked  with  growth  tines.  It  differs  from  M.  plana  Hall, in  being  pro- 
portionately narrower  and  having  a  stronger  umbonal  ridge  and  more 
contfave  ventral  margin.  Prom  M.  simiUs  Ulrich  it  diflfin's  by  the  same 
characters.    The  type  specimen  is  a  relatively  broad  one. 

Pound  at  Soath  Saint  Paul. 

Modiolopsia  gregalis  n .  sp. 
Plate  II,  Qfurtt  10,  11  and  12, 

Length  about  25  mm.;  bredth  12  mm.  and  greatest  at  tbe  middle; 
beaks  less  than  one  fifth  the  distance  from  the  anterior  end,  small,  incurved 
and  scarcely  projecting.  Hinge  line  nearly  straight ;  dorsal  margin  rounded 
gently  from  the  binge  but  more  strongly  so  near  the  ventral  margin; 
ventral  margin  gently  arcuate  and  gradually  rounding  up  continuous  with 
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the  anterior,  which  in  tnrn  cnrres  abruptly  at  the  antero-dorsal  end. 
Coatexit;  moderate  and  nnifomi  except  for  a  low  broad  ombotial  ridge 
which  extends  from  below  the  beaks  towards  the  lower  part  of  the  poster- 
ior margin.  Point  of  greatest  con-vezity  just  ftbore  the  centre.  Onereni- 
form  anterior  mascle  scar  near  the  anterior  end,  close  to  the  pallia)  line. 
Pallial  line  simple,  and  marked  off  by  a  marginal  thickening  of  the  Bbell. 

Mopiolopais  subelliptiea  Ulrich,  as  described*  is  the  nearest  to  this 
species  of  any  known.  The  difference  in  size,  tbe  position  of  the  mnscle 
scan  and  the  beaks,  and  the  difference  in  ontline  and  convexity  are  appar- 
ent but  the  resemblance  is  great.    The  specimen  is  about  mcdioio  site. 

South  Saint  Panl  and  Daytons  Bloff. 

Modiolopsia  aSois  n.  sp. 
Plate  n  flsnre  9. 

Cast  of  medium  site,  length  16  mm,  bredth  8  mm,  beaks  about  one 
6fth  the  distance  from  tbe  anterior  end,  not  prominent, but  strongly  carved. 
The  hinge  line  is  curved  and  runs  gradually  into  the  truncate  posterior. 
The  ventral  margin  is  arcuate,  and  tbe  anterior  semi-circular.  Tbe  con- 
vexity is  greatest  anteriorly  and  along  the  strong  umbonal  ridge  which 
extends  down  and  bock  to  tbe  extended  end  of  the  shell  at  the  ventral  pos- 
terior mar^n.  Above  the  umbonal  ridge  tbe  shell  is  gently  concave  while 
below  and  parallel  with  it  the  cast  is  flattened.  The  pallial  line  is  not 
distinct. 

Tbe  above  description  is  of  a  single  specimen  which  very  much  resem- 
bles Jtf.jTVjja/js  but  is  more  convex  in  the  anterior  portion  and  has  astrong 
umbonal  ridge  and  some  indications  that  the  shell  was  marked  by  coarse 
elevated  lines  radiating  from  the  umlonal  ridge.  The  general  outline  of 
tbe  cast  led  to  tbe  expectation  that  specimens  intermediate  in  form  would 
link  this  with  A/.^re^/isn.sp.bnt  allhougb  alargenumber  ofspecimensof 
the  latter  have  been  found,  the  distinctive  characters  still  remain.  , 

South  Saint  Paul. 

Modiolopsia  aetteeta  n.  sp. 

Plate  If.  flgnn  IT. 

Shell  large,  length  33  mm,  bredth  IS  mm,  convexity  very  moderate, 
but  slightly  increased  between  the  umbones  and  the  posterior  extremity. 
Hinge  straight  and  long.  The  ventral  margfin  arcnate  and  it  extends  uni- 
formly to  the  longitndiaal  extremities  of  the  shell  so  that  the  anterior  and 
posterior  margis  are  short  obligue  tmncations,  Pallial  line  and  muscle 
scars  not  visable.  Beaks  not  projecting,  low,  and  placed  far  anterior. 
Only  one  specimen  found. 

South  Saint  Paul. 

GBNtffi  Tellinomva. 

Neither  of  the  two  species  referred  to  this  genns  have  the  character- 
istic hinge  teetb  clearly  preserved,  bat  that  is  evidently  because  thesediment 
or  sand  was  too  coarse  to  preserve  a  cast  of  such  minute  structure. 

■Bit  19tbAnn.  Rep.  Minn.  Geol.Snr.  March  3rd  l: 
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Telliaomja  novicim  n.  sp. 

-plKteIII,«KDRS. 

Length  about  12  mm.  bredth  8  mm,  convexity  of  a  single  TaJve  3  mm. 
The  beaks  are  prominent,  curved,  sitnated  about  one-third  the  length  from 
the  anterior  end,  and  directed  a  little  forward.  Between  the  beak  and  the 
ventral  margin  the  convexity  is  strong  bat  uniform,  while  anteriorly  and 
in  the  postero-dorsal  direction  the  convexity  is  abrupt,  giving  the  cast  a 
triangular  appearance.  The  hinge  is  aboat  8mm  1ong,cnrved  and  elevated 
poHteriorally  so  as  to  form  a  concave  anrface  below  it.  The  pallial  line  is 
simple  and  well  inarked.  The  anterior  muscle  scar  is  large,  round  and 
placed  midway  below  the  beak,  and  tangent  to  the  pallial  time,  which 
seems  here  to  form  a  sort  ofclavicle.    Posterior  scar  not  distinct. 

Pound  at  South  Saint  Paul  and  Dayton's  Bluff. 

Tellinoniya  absimilis  n.  sp. 
PiKtc  III,  fisnrce  1  and  2. 
Length  about   20  mm,  bredth  10  mm.     Beaks  anterior,  small  and 
curved  close  down  to  the  hinge.    Hinge,  posterior  to  the  beaks,  is  nearly 
straight  and  is  long;  anteriorally  it  is  short  and  curved  down, in  continua- 
tion with  the  anterior  margin,  which  is  nearly  straight  above  bnt  curved 
.    abruptly  back  below   forming  an   acutely  rounded    an tero- ventral    pro- 
jection.   The  ventral  margin  is  gently  convex  for  the  anterior  half,  gently 
concave  to  the  posterior  extremity,  but  in  general  direction  is  parallel  to 
the  cardinal  line.    The  posterior  margin  is  nearly  straight,  is  well  marked 
off  from  the  ventral  and  dorsal,  and  forms  an  angle  of  about  110°  with 
the  latter.    The  point  of  greatest  convexity  is  at  the  um1>ones  anterior  to 
the  strong  acutely  rounded  umbonal  ridge  which  runs  obliquely    back 
forming   the   po  a  tero- ventral   angle   and  giving  a  convex    slope   to   the 
postero-dorsal   and    post ero- ventral   portions   of  the   shell.      Below   the 
nmbones  the  shell  is  strongly  and  evenly  convex.    The  shell  was  thin  and 
marked  by  fine  plications  uhicb  radiate  from  the  umbonal  ridge.    The 
dentition  is  that  of  a  Tellinomya  but  not  distinctly  preserved. 
Highland  Park. 

GASTEROPODA. 

GliKUB  HOLOPBA. 

Holopea  cf.  obliqua  Hall. 
PiBte  III,  AguH  B. 

Compare  Nati'cd  (species  undetermined)  Hall  1847,  Pal.  N.  Y.,  vol.  I, 
p.  42,  pi.  10,  6g.  4,  and  Holopea  obliqua  Hall  1847,  Pal.  N.  Y.,  vol.  1,  p. 
107,  pi.  37,  fig.  2. 

Small,  of  about  three  or  four  volutions,  the  lest  of  which  forms  the 
main  body  of  the  shell.  Volutions  evenly  ventricosc  above.  Sutures  well 
marked.  No  umbilicus.  Surface  with  ridges  of  growth  which  run  directly 
transverse.  Apical  angle  abont  116°.  Th'ree  specimens  have  been  found 
all  of  which  are  imperfect.    There  is  no  umbilicus,  but  in  other  respects. 
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tbey  are  exactly  like  H.  obUqam  Hall  witb  the  lower  part  broken  off.  In 
Tertical  sectionB  of  if.  obUquA  Hall  from  the  Stictopora  bed  of  tbe  Trenton 
in  Minnesota,  the  umbilicus  waa  fonnd  to  extend  through  the  last-  or  last 
two  volntions  onlj.  There  seems  to  be  nothing  that  indicates  a  distinction 
between  tU^  specimen*  and  H.  obJiqaa  as  found  in  the  Trenton  of  ' 
Minnesota. 

South  Saint  Paul.  I 

Holopea  paladiniforiaia  Hall. 

Ho/opea  pa/Brf/ni/brm/s  Hall  1847.  Pal.N.Y..TOl.l.  p.  171,  pl.37,fig.  3. 

One  specimen  indentical  with  the  upper  volutious  of  H.  paludiaiformis 
is  imperfect  but  differs  in  no  wa;  that  can  be  seen,  from  specimens  that 
occnr  in  the  "Lower  Blue  Bed"  of  the  Trenton  limestone  at  Minneapolis. 

Pound  at  South  Saint  Paul. 

GHNVS  MVRCaiSONIA. 

Murcbisonia  cf.  gracilis  Kali. 

Plate  III,  flgarc*. 

Murcbisonia  gracilis  Hall.  18+7.  Pal.  N.  V..  vol.i.  p.  181,  pi.  39.  fig.  4. 

Marchiaonia  gracilis  Salter,  1859.  Can.0rg.Rem.,DecadeI,p1.5,fig.l. 
Murcbisonia  gracilis  ?  Whitfield,  1882.  Geo.  Wis.,  vol.  iv,pl.  5,  fig.  19. 

Several  imperfect  specimens  have  been  found  that  approach  M.  gracilis 
Hall,  but  that  have  the  whorls  less  oblique,  and  also  were  much  larger 
when  perfect  than  those  in  the  Trenton  and  Hudson  series  of  Wisconsin  and 
Minnesota.  The  specimen  figured  here  has  been  distorted  so  that  the 
whorls  appear  too  little  oblique  and  the  spire  too  broad.  Other  specimens 
•how  that  there  were  four  or  live  more  volutions  below  and  there  must 
have  been  as  many  more  to  form  the  upper  part  of  the  spire.  They  resem- 
ble in  every  way  the  figure  of  M.  gracilis  ( Hall)  Salter,  from  the  Chaiy  or 
Black  River  limestone  at  Paquette's  Rapids,  Canada.  But  this  is  larger, 
with  more  numerous  whorls  and  a  greater  apical  angle  than  those  of  the 
Trenton  of  Wisconsin  and  Minnesota,  and  it  seems  to  differ  in  the  same 
way  from  Hall's  figures  of  Trenton  specimens  from  New  York. 

Marchisoniaci.  tricarinata  Hall. 
A  specimen  probably  belonging  to  this  species  was  found  at  Highland 
Park  and  was  identified  by  me.  but  was  afterwards  destroyed  accidentally 
so  that  more  exact  comparison  with  the  typical  Trcntonspecieais  no  longer 
possible. 

GBNt's  Opqilhta. 
Opbileta  fausta,  a.  ep, 

Plate  III.  fiKurci  S  and  9 
Coilof  about  three  volutions  nearly  in  the  same  plane;  spire  concave, 
the  sides  forming  an  angle  of  about  45°.    The  umbilicus  is  difficult  to  dis- 
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tingnisli  from  the  coucbtc  nppet  atirf^e  except  by  noting  the  direcdon  of 
the  aperture.  The  outer  mrface  of  each  Tolntion  iBgentlyconTex.atidjottii 
to  the  apper  and  lower  aarfaces  by  acately  rounded  anglea,  the  lower  one  of 
which  !■  perbapa  a  little  the  stronger.  The  npper  and  lower  BurfaccB  of 
each  coil  are  abont  equally  conrez,  and  are  nearly  atraight.  The  inner  anr- 
fece  ia  qnite  strttight,  ia  eqnal  in  length  to  onc-fonrtb  the  oater  surface,  and 
equal  to  oncfe  the  oatqr  anr&ce  of  the  Tolution  with  which  it  ia  in  contact- 
Sntnres  deep  on  the  cast.  Surface  atnooth  but  marked  by  five  tronaTerae 
Knca  which  run  a  little  forward  h-om  the  auture  to  the  upper  outer  angle, 
thence  obliquely  down  and  back  tu  the  lower  outer  angle  aud  from  there 
curve  a  little  forward  to  the  contact  with  the  penultimate  whorl.  Shell 
probably  very  thin. 
Highland  Park. 

GBMin  Platvcbrjis. 

Platjceras  vetalam  n.  sp. 

PlatelV,  flxntcl. 

Sereral  apecimena  hare  been  found  which  appear  to  belong  all  to  the 
same  apecies,  although  they  vary  in  the  formoftheaperatureand  convexity 
of  the  body  whorl,  owing  partly  to  distortion.  In  general  the  caita  show 
that  the  ahella  were  amall,  dextrally  coiled,  and  had  the  body  whorl  pro- 
portionally very  large.  The  spire  or  apex  is-  not  well  preserved  in  any  of 
the  apecimens,  but  was  low,  scarcely  rising  above  the  body  whorl,  end  cou 
aisted  of  one,  possibly  two  whorls.  The  aperature  was  ovate,  narrowest 
on  the  side  next  the  apire,  and  atrongiy  indented  by  the  penultiinate  whorl. 
The  plane  of  the  aperature  is  nearly  parallel  to  the  axia  of  the  apire. 

There  ia  sovc  resemblsnce  in  this  apecies  to  very  rapidly  expanding 
ahella  of  the  genus  Holopea.  Unfortunately  no  specimens  could  be  found 
snfflciently  well  preserved,  and  not  enough  of  tliem,  to  allow  of  good  generic 
diagnosis.    The  (ignre  is  ofa  large  specimen. 

Pound  at  South  Saint  Paul. 

GsNUS  Plbubotokakia. 
Pleutoromari*  Mteaa  n.  sp. 

Plate  III,  Ogtmt  16  and  17. 

Shell  large,  consisting  of  abont  four  rolutiona  which  are  rapidly  ex- 
panding and  ventricose.  The  first  volutiona  on  interior  casts  are  evenly 
ronndcd,  but  the  last  one  on  large  specimens  has  a  broadly  rounded  carina 
a  little  below  the  middle.  Apicalangle  120°.  Snturedeep.  Aperture  large, 
indented  on  the  inner  side  by  the  penultimate  volution.  The  margin  curves 
back  from  the  suture  for  nearly  one-fourth  of  the  last  volution  and  then 
forward  an  equal  distance,  making  a  deep,  rapidly  narrowing  fissure,  the 
rounded  apex  of  which  torma  tbe  longitudinal  ridge.  Tbeumbilicna  is  large 
and  opens  nearly  to  the  apex.  No  surface  markings  except  irregular 
growth  lines. 

HighUnd  Park  and  South  Saint  Paul. 
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CBPHALOPADA. 

Gbnds  Okthocbras. 

Ortbotxraa  ainaesatenae  a.  ap. 

Plate  III.  fixttrc*  11  «Dd  13. 

The  only  Bpecimcn  is  afraKment  of  the  septate  portion  of  theaheU.  In 
the  kngth  of  about  30  mm.  the  doraal  and  rentral  sidca  conii-erge  from  SO 
mm.  to  23,  and  in  tbat  length  there  are  included  eight  septa.  The  trana- 
TCTM  section  ia  oval,  probably  broadeat  above.  And  the  Biphnacle,  which 
jaabont  five  mm.  in  diameter,  is  placed  five  or  aix  millimeters  above  tbe 
lower  anrface.  The  Hepta  were  atronglj  convex,  and  on  the  cast  thesntnres 
are  seen  to  have  been  cnrved  backward  on  the  aides  as  abown  in  the  figure. 
The  sarfecc  waa  smooth  and  tbe  abell  verv  thin. 

Pottnd  at  South  Saint  Paal. 

Ortboceraa  (?)  sp.  nndet. 
Plate  ttt.  Agan  lO. 
Compare  O.  moo  fira/euse  Billings,  Canadaian  Naturalist,  vol.  iv.p.  361. 
A  fragment  of  the  shell  ahowing  nnmerons  septa  and  fine  longitudinal 
■tris  and  cnoDgh  only  to  show  what  the  circniaference  probabi;  was  ia  all 
that  has  been  found  ol  this  speciea. 
Highland  Park. 

Orti^owras  ap.  undet. 

Plate  III,  flKim*  IS  and  1«. 

Tfaia  is  a  fragment  probably  of  the  siphnncle  of  an  Orthoceraa  which 
■hows  no  diminution  in  siie  at  either  end.  The  under  side  ia  tbe  exact  re- 
verie of  the  side  figured.  It  has  probably  soffi^red  from  compreaaion  since 
becoming  fosailized. 

From  Highland  Bark,  Saint  Panl.  Minn. 

RRACHIOPODA. 

GsNua  Cbanu. 

JCrttam  rerersa  n.  sp. 

Plate  III,  flinreB  8  and  7. 

A  single  cast  of  a  shell  marked  only  by  very  indistinct  concentric  lines, 
with  a  nearly  conical  ontline  and  centrally  placed  apex,  haa  been  found. 
Besidea  the  general  ontline  of  a  Crania  it  has  what  are  probably  a  pair  of 
large  muscle  scars,  l.S  mm.  in  diameter  at  half  way  Itetween  the  apex  and 
tbe  posterior  margin  and  about  one  mm.  apart.  Other  charecters  can  not 
be  observed,  but  thia  appeara  to  be  the  ventral  valre  of  a  Crania. 
Found  at  Highland  Park. 

Gbnub  Lihgvla. 
Lingu/a  moraji  H.  H.  Winchelt. 

Plate  IV,  flsnra  8  and  3. 

Uagalepis  nforseosisN.  H.  Winched, Fourth  Annual  Report  of  tbeOeo- 
logical  and  Natnral  History  Survey  of  Minncaota  1 1876),  p.  41,  fig.  6,  a,  b,c. 
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£,ii^u/epi9iDors(j(Wiacbel])S.  A.  Miller  (1889),  AmericaD  G«alogyand 
PaleontolO)^,  p.  362. 

A  few  ■p«cimeiu  of  thii  apecics  have  been  fonnd  near  Fountain,  Pill- 
more  county,  at  the  same  expoBorc  from  which  the  type  spedmens  are  loJd 
to  have  Wen  collected.  They  differ  somewhat  from  theorlginal  description 
and  figure  but  are  no  doabt  the  same.  The  shells  are  cnneate  ia  ontline, 
moderately  conTex,  with  an  apical  angle  of  abont  SO  to 60°  (26°.  Wincbetl). 
Tbe  snr&ce  is  smooth,  with  bnt  alight  concentric  growth  marks,  and  of  the 
nsnal  green  color,  altfaongh  in  most  specimens  a.  deep  iron  coloration  has 
taken  place.  Radiating  (not  concentric)  elevated  rounded  strife  are  present, 
strongest  near  tbe  anterior  margin. 

Tbe  specimens  figured  are  from  one  of  the  strata  (c.  fig.  9,  pi.  iv)  of  the 
transition  at  the  base  of  the  Trenton  (Galena)  group,  near  Fountain  Min- 

Gbhus  Or  this. 
Ortbia  perveta  ?  Conrad. 

Plate  IV,  figure  «. 
An  imperfect  specimen  only  whs  fonnd,  but  so  far  as  can  be  seen  it  is 
like  those  that  occnr  in  the  Buff  limestone  of  the  Galena  series,  that  rests 
above  the  shale  [See  pi.  iv,  fig.  9,  c]  in  which  this  one  was  preserved. 

BRY020A. 
Genus  Ptilodictya. 
Ptilodictya  ?  sp.  ? 
Plate  III,  flgnre  10. 
The  drawing  illustrates  an  iron-stained  imprint  found  at  Highland 
Park.    No  distinct  characters  remain  on  the  fossil  except  the  ramose  out- 
line, and  evidence   that  it  was  flattened  ip  onedimension  like  someof  ihe 
Bryoioa  so  abundant  in  the  Trenton  series. 

PORIFERA  (SpoKCU). 
Gbnus  Raupblla. 

Raa&lla  ?  facoida  n.  sp. 

Plate  IV,  flauTes  5  ud  6. 
The  figures  are  ofcastsfound  at  Fonntain,  Minnesota, associated  with, 
even  containing,  fragments  of  Liagula  monii  N.  H.  W.  They  have  some 
imperfect  surface  marks  which,  together  with  the  general  form,  snggest 
that  they  represent  Porifera,  the  walls  of  which  have  served  to  mould  sand 
into  internal  casts  and  have  since  entirely  disappeared.  The  casts  are  cyl- 
indrical and  branched  at  regular  intervals  like  RaukUa  Slosa  Ulrich  and 
some  other  sponges  of  the  Trenton  series,  and  very  much  like  an  unde^ 
scribed  speciesTery  abnndant  and  associated  with  Licropbycusottewaenae 
Billings  ia  the  Fucoid  bed. 
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General  Discussion. 
The  species  are,  therefore,  distributed  paleontologically 
as  follows : 

MOLLUSC  A— LAMBLLffiRnNCHUTA—CfpricArdites,     4Bpccies. 
Modiohpais,       7  specicB. 


Tellhomja, 

2  BpccitB. 

GiSTEBOPODA— 

Holopaa, 

2Bp«ie,. 

Marcbisonia, 

2»ped«.. 

Ophikta. 

1  tpecies. 

Platycerea, 

1  BpecicB. 

Pleorotomaria 

,  1  BpecicB. 

Cephalopoda- 

Ortboceraa, 

3  Bptcies. 

MOLLUSCOIDEA-Brach:opoda- 

■    Crania.? 

1  Bpecies. 

Lingala. 

1  BpecicB. 

Orthia. 

1  specie. 

Bbyozooa— ? 

doubtful. 

1  species. 

PORIFERA—        ? 

cf.  Raufilla. 

1  species. 

Total, 

14  genera, 

28  species. 

All  the  species  of  the  Saint  Peter  sandstone  are  very  sim- 
ilar to  others  in  the  ovtrlying  Trenton  limestone.  In  fact,  if 
all  had  been  found  in  some  stratum  of  the  lower  part  of  the 
Trtnton  (Galena)  series  instead  of  in  the  Saint  Peter  forma- 
tion, their  occurrence  would  not  have  been  thought  surpris- 
ing. The  Similarity  with  Trenton  species  is  far  greater  than 
the  lithologic  difference  of  the  two  formations  had  led 
geologists  to  expfct.  But  the  Saint  Peter  fauna  is  only 
molluscan,  i.  c,  there  are  wanting  in  it  the  Coelenterata, 
Bryozoa,  Crinoidea  and  Trilobita  which  are  so  abundant  in 
the  Trenton.  These  conditions  seem  to  prove  that  a  physical 
much  more  than  a  time  break  separates  the  two  formations, 
for  the  species  are  but  little  different  while  the  faunas  as  a 
whole  are  widely  different.  A  comparison  with  the  forma- 
tion that  underlies  the  Saint  Peter,  shows  an  opposite 
relation.  The  Shakopee  fauna,  so  far  as  the  writer  has 
found, consists  of  a  few  species  of  Gasteropoda  and  Cepha- 
lopoda. It  is  like  that  of  the  Saint  Peter  sandstone  in  being 
molluscan,  but  the  individual  species  are  different,  being  of 
the  Upper  Calciferoas  type.  It  can  be  argued  from  these 
considerations  that  the  Saint  Peter  is  separated  from  the 
Sbafcopee  rather  by  a  time  gap  than  by  physical  changes. 
Tbe  paleontological  evidence  is  not  to  be  exclusively  relied 
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upon,  since  it  is  drawn  from  too  few  specimens  and  these 
not  all  of  the  very  best  kind.    But  the  eTidence  as  we  have 
'  it  agrees  essentially  with  that  found  by  stratigraphical  and 
lithological  comparison. 

PHYSICAL  RELATIONS. 

There  is  in  general,  an  upper  and  lower  division  of  the 
Saint  Peter  sandstone,  as  has  often  been  suggested  by 
writers  who  have  studied  the  lithologic  characters  of  the 
tormation,  and  I  can  see  also  a  launal  difference,  althoagb 
not  a  wide  one.  No  one  has  ever  found  an  exact  division, 
however,  even  in  a  single  locality  and  a  division  of  the  whole 
formation  is  not  at  all  practicable.  It  must  be  considered 
for  the  present,  at  least,  as  an  undivided  unit.  The  extreme 
upper  portion  of  the  Saint  Peter  has  been  described  some- 
times as  a  transitional  zone,  vrhich  it  really  is,  but  whether 
it  is  clearly  distinguishable  as  such  from  the  main  formation 
is  not  certain.  At  Fountain,  there  are  such  strata  which 
could  be  arbitrarily  separated  where  the  shales  begin,  (see 
fig.  9,  pi.  iv).  But  these  strata  are  not  constant  for  any 
considerable  distance.  There  are  also  transitional  shaly 
strata  with  intermingled  sand  grains  at  the  top  of  the  Saint 
Peter  at  Minneapolis,  which  contain  only  Trenton  fossils 
and  belong  to  the  Trenton.  Transition  strata  are  usually 
found  but  they  are  not  necessarily  equivalent  those  in  one 
locality  with  those  of  another. 

The  Trenton  has  been  everywhere  conformably  laid 
upon  the  Saint  Peter  sandstone,  with  usually  a  short  tran- 
sitional zone  between  them.  Where  the  Trenton  has  been 
eroded  away,  the  Drift,  the  Cretaceous,  or  the  Carbonifer- 
ous rests  nnconformably  upon  the  Saint  Peter,  as  already 
described  above  under  the  head  of  Geological  distribution. 

Upon  the  relation  between  the  Saint  Peter  and  the  Shak- 
opee  below  it  geologists  are  not  aj^reed  as  they  are  upon  the 
transition  between  Saint  Peter  and  Trenton.  McGee  (31) 
Keyes  (32)  and  Norton  (33)  agree  in  pronouncing  the  Shak- 
opiee  inseparable  from  the  Saint  Peter  and  include  the  former 
in  the  latter.  They  say  that  the  former  really  passes  by 
degrees  into  the  latter.  This  theory  does  not  agree  with 
observations  made  by  other  writers.    Hall  in  1852  (9)  de- 
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scribes  this  transition  as  abrupt.  Chamberlin  (21)  says 
that  brecciated  pieces  of  dolomite  occur  in  places  in  the 
lowest  stratum  of  Saint  Peter.  Irving  (22)  writes'  that 
"between  the  periods  of  deposition  of  the  lower  Magnesian 
and  the  Saint  Peter  there  was  a  long  gap  whose  record 
is  in  the  eroded  surfaces  of  the  first  named  formation," 
Moses  Strong  (23)  held  a  similar  view.  Chamberlin,  who 
wrote  later  (26)  corecting  the  theory  that  the  great  inequal- 
ity at  the  top  of  the  "Magnesian"  was  due  to  erosion,  and 
showing  that  the  undulating  surface  was  really  due  to  fold- 
■  in&:  of  the  upper  part  of  the  "Magnesian"  i.  e.  Shakopee, 
still  does  not  contradict  Hall's  statement  that  the  transi- 
tion is  abrupt.  I  have  not  observed  a  real  unconformability 
between  the  two  formations  but  such  may  exist,  and  the 
contact  has  been  found  an  abrupt  one  as  often  as  observed 
at  all.  In  Iowa  no  exposed  contact  has  yet  been  found  by 
me.  The  Shakopee  consists  not  only  of  dolomite  but  of 
more  or  less  sandy  strata  and  sometimes  clay,  and  it  may 
be  that  these  sandy  strata  have  been  considered  as  a  con- 
tinuation downwards  of  the  Saint  Peter,  a  view  that  would 
require  first  other  evidence  to  prove.  It  is  contradicted 
really  by  the  paleontologieal  and  stratigraphic  evidence 
that  we  now  have. 

The  Saint  Peter  folds  conformably  with  the  Shakopee, 
and  the  contact  can  be  sometimes  at  least  exactly  marked 
because  it  is  an  abrupt  transition.  It  is  alSo  conformable  to 
the  Trenton  with  a  transition  of  alternating  strata  or  of 
mixed  materials.  The  Shakopee  and  Trenton  are  not  how- 
ever parallel  to  each  other,  for  as  well  known  the  former  is 
much  folded  while  the  latter  is  almost  exactly  horizontal, 
the  Saint  Peter  between  them  being  consequently  of  unequal 
depth.  It  was  naturally  supposed  by  geologists  that  the 
folding  of  the  Shakopee  was  completed  before  the  deposition 
of  the  Saint  Peter  began  and  that  may  still  be  supposed  cor> 
rect  in  part  but  not  entirely. 

Figure  10,  plate  4  is  a  sketch  of  an  exposed  contact  of 
the  last  member  of  the  Magnesian  series  (i.  e.  Shakopee 
proper)  and  the  base  of  the  Saint  Peter  formation,  as  seen 
along  the  Illinois  Central  Ry.,  at  the  crossing  of  the  Chicago 
Milwaukee  and  Saint  Paul  Ry.,  in  LaFayette  county,  Wis- 
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consin,  a  few  miles  north  of  the  Illinois- Wisconsin  state  line. 
It  represests  one  of  the  extreme  cases  of  folding  seen  in  the 
Peccatonica  valley  and  is  chiefly  interesting  in  that  the  two 
feet  of  shale  which  is  always  found  at  the  top  of  the  Shako- 
pee  in  that  region  is  preserved  beneath  the  sandstone  undim- 
inished except  by  compression.  Had  the  folding  taken  place 
before  a  considerable  depth,  20  feet  or  more,  of  sand  was  de- 
posited, the  shale  would  have  fallen  from  the  eminence  by 
its  own  weight  or  at  least  been  washed  down  by  the  water. 
The  sandstone  in  this  exposure  is  somewhat  confused  by 
compression  yet  it  can  be  seen  that  here  as  at  other  expos-  - 
ures  in  the  Peccatonica  valley  the  stratification  of  the  Saint 
Peter  is  conformable  to  the  Shakopee.  The  upper  surface  of 
the  Shakopee  i.  e.  at  the  contact,  is  ripple  marked. 

There  are  small  faults  as  described  in  a  former  paper 
(see  30.,  p.  354.  fig.  4.)  which  extend  upwards  from  the  base 
of  the  Saint  Peter  formation  through  the  sandstone,  about 
halfway  up  to  the  Trenton. 

These  phenomena  were  considered  to  be  evidence  that 
the  Saint  Peter  was  deposit^  partly  before  and  partly  after 
the  folding  of  the  Shakopee.  Of  this  t  shall  speak  again  in 
discussing  the  origin  of  the  sandstone. 

STRATIGRAPHIC  POSITION. 

The  position,  of  the  Saint  Peter  is  of  course  clearly, 
between  the  Lower  Buff  limestone  of  the  Galena  (Trenton) 
series  above,  and  the  Shakopee  dolomite  of  the  Magnesian 
series  below.  It  is  conformable  to  both.  Paleontologically 
it  is  closest  united  to  the  Galena  (Trenton)  scries  above  it. 
Lithologically  it  belongs  to  the  "Magnesian"  series  with 
the  Shakopee,  for  it  stands  as  the  last  of  that  series  of  sand- 
stones and  dolomites,  and  does  not  unite  with  the  Galena 
(Trenton)  series  which  consists  of  limestones  and  clays 
without  sandstone.  A  time  break  seems  to  separate  the 
Saint  Peter  from  the  Shakopee,  while  a  physical  revolution 
separates  it  from  the  Galena  series.  It  thus  appears  to  be  a 
transition  formation  between  the  Magnesian  series  or  Upper 
Cambrian  and  the  Lower  Silurian,  and  it  has  been  so  con- 
sidered (30). 

But  that  the  Saint  Peter  represents  the  lowest  member 
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of  the  Ordovician  (Lower  Silurian)  as  understood  by  that 
term  io  England  and  in  New  York,  is  not  unconditionally 
asserted.  In  fact,  the  Shakopee  may  be  proved  to  be  the 
lowest  member  of  the  Ordovician,  when  more  exactly  cor- 
related. 

CORRELATION. 

The  period  to  which  the  Saint  Peter  belongs  is  by  far  the 
most  easily  determined  throagh  its  relation  to  the  Galena 
(Trenton)  series,  which  is  richly  fossiliferous.  The  Magne- 
aian  series  also  affords  a  means  of  determination  because 
fairly  fossiliferous.  James  Hall  and  J.  D.  Whitney  (8)  in 
1858  correlated  the  Saint  Peter,  in  this  indirect  way,  with 
the  Chazy  "of  New  York.  Hall  again  in  1862  and  in  1 863 
repeats  it,  and  nearly  all  geologists  have  followed  his  corre- 
lation, hence  the  name  Trenton,  which  belongs  typically  to 
a  New  York  formation,  has  been  equally  applied  to  parts  of 
the  Trenton  (Galena)  series  that  overlie  the  Saint  Peter. 
The  Trenton  series  of  New  York  and  Trenton  (Galena)  series 
ol  the  upper  Mississippi  valley  are  correlated.  There  is, 
nevertheless,  diversity  of  opinion  over  the  question,  what 
part  of  the  Galena  ( Trenton )  series  is  equivalent  to  the 
Trenton  formation  proper  of  the  New  York  Trenton  series; 
what  part  equals  the  Black  River  formation ;  and  what  the 
Chazy. 

By  many  geologists,  the  Galena  (Trenton)  series  is 
believed  to  include  only  the  equivalents  of  the  Black  River 
limestone  and  Trenton  limestone  proper,  the  equivalents  of 
the  former  being  called  Trenton  and  that  of  the  latter 
Galena  limestone,  TheSaintPeter  tluis  remains  to  be  corre- 
lated with  the  Chazy. 

This  correlation  cannot  be  said  to  be  undoubtedly 
established,  but  represents  the  extent  of  our  knowledge.  It 
is  here  inserted  bepause  it  takes  the  place  necessarily  of  a 
direct  comparison  of  theChazy  and  Saint  Peter  faunas, both 
of  which  are  relatively  meagre. 

The  two  formations,  Shakopee  and  Oneota,  beneath  the 
Saint  Peter  faunally  correlate  well  with  the  Upper  and 
Lower  Calciferous  respectively,  which  underlie  the  Chazy 
proper,  and  they  also  correspond  in  their  relation  to  each 
other  and  to  the  overlying  formations. 
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Like  that  of  New  York,  the  formation  called  Chazy  io 
Canada  seems  to  hold  a  stratigraphic  position  comparable 
to  that  of  the  Saint  Peter  sandstone,  and,  as  Joseph  P. 
James  (34,  p.  131)  has  pointed  out,  it  is  in  a  way  a  trans- 
ition between  the  Chazy  proper  and  thti  Saint  Peter,  since  it 
19  neither  chiefly  limestone  like  the  lormer  nor  pare  sandstone 
like  the  latter,  and  since  it  lies  geographically  intermediate. 

The  Saccharoidal  sandstone  in  Missouri'  was  believed 
to  be  the  equivalent  of  the  Saint  Peter  by  Meek,  as  also  by 
Shumard  (loc.  cit.),  and  more  particularly  by  Worthen(]2). 
In  fact  the  Saccharoidal  sandstone  is  lithologically  and 
stratigraphically  like  the  Saint  Peter.  Mr.  Meek  found 
fossils  in  it,  but  unfortunately  they  have  never  beea  described. 
No  new  evidence  has  since  been  added.  Charles  R.  Keyes 
has  recently  doubted  that  the  "Saccharoidal"  sandstone  is 
the  representative  of  the  Saint  Peter  in  Missouri,!  the  latter 
being,  as  he  thinks,  either  absent  or  represented  by  a  lime- 
stone.   He  gives  no  reasons  lor  this  new  departure. 


Keating,  who  was  surprised,  like  many  other  explorers,^ 
at  the  purity  of  the  Saint  Peter  sandstone,  mentions  some- 
one's theory  "  that  this  sandstone  must  have  been  formed 
by  a  chemical  precipitation  and  not  by  mere  mechanical 
deposition."  {See  4,  p.  330.)  Owen,  on  the  contrary,  never 
mentions  anything  but  sedimentary  phenomena  in  his  de- 
scriptions of  the  formation.  Hall  and  Whitney  (8)  adopted' 
the  chemical  theory  to  explain  the  purity,  although  appar- 
ently but  once. 

The  Saint  Peter  sandstone  is  a  mechanical  sediment  and 
consists  of  quartz  grains  such  as  come  from  the  erosion  and 
decomposition  of  acidic  eruptive  rocks  {see  Chajnberlin,  26). 
Its  structure  is  that  of  a  mechanical  sediment.  It  contains 
marine -fossils.  One  must  therefore  explain  the  purity  of  the 
stone  in  some  other  way  than  that  which  explains  thepurity 
in.  salt  and  gypsum  deposits.  But  no  explanation  offers 
itself  readily. 

lofflc^  ^"'T^  of  Mlnoarl.  lit  Ado.  Kep.  (18E3)  pp.  IIT  and  197; 
i,  pp.  30.  3S  ud  38, 


-awGoOi^lc 


The  Saint  Peter  Sandstone.  86 

In  the  6rst  place,  with  the  exception  of  the  very  small 
percentage  of  kaolin  the  impurities  distributed  through  the 
Saint  Peter  sandstone  can  be  and  evidently  should  be  con- 
sidered as  recent  infiltrations.  Therefore  the  stone  vras  once 
an  almost  absolutely  pure  quartz.  In  thesecond  place,  there 
are  fossil  casts  in  the  white  sandstone;  these  must  have 
been  produced  by  calcareous  shells,  although  the  shells  them- 
selves have  been  dissolved  away  so  thoroughly  as  to  leave 
no  stain  nor  trace  of  their  substance.  Still  other  fossils  are 
moulds  of  former  internal  casts  as  already  described.  The 
moulds  are  now  full  of  loose  sand,  which  together  with  sol- 
uble materials,  probably,  for  the  most  part,  calcium  carbon- 
ate, formerly  composed  the  internal  casts  from  which  the 
moulds  are  preserved.  The  amount  of  quarts  sand  as  com- 
pared with  the  now  missing  soluble  n^aterials,  seems  to  be 
less  than  half  thecontent  of  the  moulds.  The  question  sug- 
gests itself:  Could  the  strata  ot  the  Saint  Peter  have  been 
originally  one-half  calcium  carbonate?  Was  the  formation 
originally  a  calcareous  sandy  mixture,  which  later  became 
pure  quartz  by  the  chemical  action  of  water? 

The  Saint  Peter  strata  constitute  a  sandstone  in  the 
highest  degree  porous  and  waterflows through  it  readily,  so 
that  the  very  best  circumstances  for  infiltration  and  exfiltra- 
tion  are  now  afforded  by  it.  It  could  have  been  for  long 
periods  a  perfect  underground  waterway.  It  is,  in  fact,  sit- 
uated next  under  a  series  of  clay,  marl,  and  limestone  forma- 
tions that  are  more  impervious  to  water,  while  beneath  it 
are  sandstones  and  somewhat  porous  dolomites  through 
which  water  could  pass  somewhat  readily.  The  exposed, 
eroded,  and  glaciated  border  of  these  formations  ib  at  the 
same  time  their  more  elevated  portion,  so  that  water  sinking 
into  any  of  them  would  be  carried  deeper  as  it  coursed  in  the 
direction  of  the  stratification.  The  water  in  the  Saint  Peter 
would  be  held  back  by  the  impervious  strata  above  it,  while 
that  in  the  strata  beneath  could  break  upwards  through  the 
dolomites  and  sands  into  the  Saint  Peter,  which  latter  thus 
would  be  the  main  underground  waterway.  This  may  ex- 
plain why  the  sandstone  is  now  so  pure,  for  much  calcium 
carbonate  and  other  constituents  could  have  been  carried 
from  the  formation  by  coursing  wain's. 
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Such  considerations  may  be  used  to  explain  other  phe- 
nomena as  well.  It  has  been  shown  that  the  folding  of  the 
Sbakopee  took  place  at  last  partly  after  the  sandstone  was 
deposited  upon  it.  (See  fig.  10,  pi.  4.)  The  folding  is  similar 
to  that  produced  by  lateral  pressure,  except  that  for  some 
reason  the  top  and  not  the  base  of  the  Magnesian  series  is 
involved  in  it.  The  Shakopee  is  very  strongly  arched  here 
and  there  and  the  top  of  the  Oneota  likewise,  but  before  the 
base,  of  the  latter  is  reached  the  undulation  disappears,  ex- 
cept in  one  or  two  localities,  near  the  city  of  Saint  Peter, 
Minnesota,  for  example,  and  there  the  underlying  Jordan 
sandstone  is  pure  tHte  typical  Saint  Peter.  The  Saint  Law- 
rence formation  is  not  seen  to  be  folded. 

In  view  of  the  facts  as  given  above,  I  am  constrained  to 
set  forth  a  theory,  withont,  however,  considering  it  as  con- 
clusively proved, that  the  purity  of  the  Saint  Peter  sandstone, 
the  paucity  of  its  fossils  and  its  variable  depth  are  all  due  to 
the  effect  of  percolating  waters  and  were  not  original  char- 
acters, and,  further,  that  the  snpposed  unconform  ability  at 
its  base  may  have  been  produced  solely  in  this  manner.  That 
is,  that  the  Saint  Peter  has  simply  had  all  soluble  material 
washed  out  of  it,  that  it  is  thus  reduced  in  thickness,  and 
thdt  the  now  dolomitic  formations  immediately  beneath 
have  been  attacked  in  a  similar  manner  and  reduced — the 
whole  process  causing  a  shifting  of  thesand sufficient  to  pro- 
duce inequalities  in  its  thickness. 

The  great  mass  of  Silurian  and  Devonian  rocks  resting 
upon  the  Saint  Peter  have  not  been  reduced  in  that  manner, 
nor  to  the  same  extent,  but  have  preserved  an  unbending 
crust,  while  the  Middle  Cambrian  sandstones  below  the  On- 
eota formation  remained  likewise  rigid.  Inequalities  pro- 
duced during  the  reduction  of  the  Saint  Peter  and  Magnesian 
series  also  must  have  caused  shifting  and  readjustment,  and 
naturally  these  would  culminate  intermediately  between  the 
firm  overlying  and  underlying  formations,  that  is,  in  the 
formations  that  were  being  most  reduced.  This  may  explain 
why  the  folding  begins  midway  in  the  Oneota,  culminates  at 
the  base  of  the  Saint  Peter,  and  ends  below  the  top  of  the 
same. 

Heretofore  geologists  have  considered  the  Saint  Peter 
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sandstone  as  orifirinally  deposited  in  an  almost  chemically 
pure  condition.  One  argument  against  this  view  lies  in  the 
peculiar  preservation  of  its  fossils.  Again  a  fair  degree  of 
punty  is  generally  found,  and  all  the  exposed  portions  of  the 
formation  alike  exhibit  the  conditions  necessary  for  the  theo- 
retical origin  that  has  been  pointed  out.  Still  it  remains 
that  this  formation  is  unique  among  the  Mississippi  valley 
sandstones  of  Bopaleozoic  time. 
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[Paper  E.] 

THE  RUM  RIVER  VALLEY  AS  A  BOTANICAL 

DIbTRICT. 

E.  P.  Sheldon. 

The  Ram  -river,  with  its  tributaries,  drains  the  surface 
area  of  Mille  Lacs, Isanti  and  Anoka  counties.  Besides  this, 
portions  of  Crow  "Wing  and  Aitkin  contributory  to  Mille 
Lacs  lake,  and  the  eastern  edge  of  Morrison,  Benton  and 
Sherburne  coanties  are  in  its  drainage  basin.  The  valley  is 
thifs  seen  to  occupy  a  narrow  strip  lying  between  the  Missis-- 
sippi  drainage  on  the  west  and  the  St.  Croix  on  the  east. 

Within  this  narrow  belt  the  most  varied  conditions  for 
plant  growth  are  offered.  It  is  to  be  noted  that  this  section 
is  between  that  contributory  area  on  the  north  and  east 
from  which  we  would  most  naturally  expect  the  entrance  of 
plants  usually  found  occurring  wherever  large  coniferous 
belts  are  extant ;  and  the  prairie-plaot-contributing  area  on 
the  south  and  west,  from  whence  we  would  expect  the  great 
host  of  prairie  composites,  pulses,  grasses,  etc. 

Viewed  in  this  light  a  study  of  theplantimmigrants  now 
seeking  a  foothold  in  the  valley  becomes  as  interesting  as  a 
review  of  the  endemic  plants.  But  we  must  remember  that 
in  a  very  recent  time  in  the  -history  of  our  continent  the 
plants  now  considered  endemic  were  emigrants  from  the 
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north,  the  south,  the  east  or  the  west.  And  we  must  not  for- 
get that  the  section  under  consideration  has  in  times  past 
been  suhject  to  the  same  glacial  action  as  most  of  our  Min- 
nesota natural  drainage  basins.  Furthermore,  the  Rum 
river  valley  now  lies  between  the  old. Mississippi  drainage  on 
the  east — the  present  St.  Croix — and  the  later  and  present 
channel  on  the  west. 

Then  again  birds  have  flown,  waters  have  carried  and 
winds  blown  for  ages  past  even  as  they  are  doing  to-day,  all 
assisting  in  the  constant  dissemination  of  seeds. 

Before  enumerating  some  of  the  plants  recently  fonud  in 
this  section,  it  would,  perhaps,  be  well  to  point  out  some  of 
the  conspicuous  sylvan  characteristics  noted,  with  a  view  to 
showing  what  a  diversity  of  conditions  and  consequent  mul- 
tiplied  chance  for  plant  establishment. 

The  pine-barren  region  characteristic  around  Brainerd 
and  Aitkin  barely  touches  tbe  northern  edge  of  the  drainage 
north  and  west  of  Mille  Lacs  lake. 

The  straight,  slender  jack  pine,  Pinus  divaricata  (Ait.) 
Sudw.,  which  is  foundin  quite  heavy  groves  in  the  localities 
above  mentioned,  occurs  only  locally  south  to  Princeton. 
East  of  Mille  Lacs  lake  milesofalmostimpenetrable  swamp- 
land renders  botanical  investigation  difficult.  The  timber  of 
these  swamps  is  largely  larch,  Larix  americana  Mtchz.  In- 
termixed with  this  is  to  be  found  a  considerable  quantity  of 
black  spruce,  Picea  nigra  Link. 

Of  course  the  bordering  edges  are  of  typical  hard-wood 
swamp,  where  maples,  ashes  and  elms  predominate.  The 
north  and  west  shores  directly  contiguous  to  Mille  Lacs  lake 
are  high  and  abundantly  covered  with  groves  of  maple,  elm 
and  oak.  Quite  often  scattered  clumps  of  the  hackberry, 
Celtis  occidentalis  L.,  are  found. 

The  major  part  of  the  Mille  Lacs  Indian  reservation  is 
covered  with  aluxunantandvaluablegrowth  of  pine, mostly 
Pinas  strobas  L.  and  Pinus  resinosa  Ait.  South  of  this  to  a 
line  a  few  miles  north  of  Princeton  the  country  is  covered 
with  a  thick  growth  of  mixed  timber.  This  formerly  con- 
tained considerable  pine,  but  owing  to  the  demands  of  civ- 
ilization it  has  disappeared.  Intermixed  with  this  was  a 
valuable  and  interesting  growth  of  hard-wood  timber,  con- 
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sistiag  mostly  of  oak  and  elm.  In  many  placesthis  has  been 
cut  off  and  the  characteristic  plants  of  burnt  wood-lands 
have  become  introdaced. 

South  of  Princeton  sand  dunes  and  oak  openinjifs  prevail. 
Here  almost  the  only .  trees  for  miles  around  are  Qaercas 
macrocarpa  Michx.  and  Qaercas  velatina  Lam. 

Heretofore  there  has  been,  to  my  knowledge,  almost  no 
collecting  and  identification  of  material  in  this  valley,  which 
,  seems  to  present  comparatively  so  little  of  the  effect  which 
agricultural  development  always  has  on  a  given  area.  So 
we  find  very  few  cosmopolitan  species,  and  these  are  found 
contiguous  to  the  railroad  and  near  the  few  and  scattered 
farm  houses  and  claim  shanties. 

Very  interesting  are  tbeorchids  found  in  the  swampsand 
damp  woods.  Most  Irequent  to  appear  is  Habenaria  broc- 
trata  R.  Br.  This  plant,  while  never  occurring  abundantly 
in  any  one  place,  nevertheless  is  found  throughout  the  whole 
valley  wherever  anything  approachingthecondition  of  hard- 
wood swamps  is  found.  Habeaaria  tridentata  Hook,  and 
Habenaria  obtusata  Rich,  were  found  sparingly  in  a  little 
swamp  near  Nicholas,  Aitkin  county.  Corallorhiza  coraJ- 
lorhiza  (L)  Karst.,  Cypripedium  acaale  Ait.  and  Cypripe- - 
diam  arietinam  R.  Br.  occur  more  frequently.  Achroaatbes 
anifolia  (Mx.)Raf.  is  another  rare  orchid  found  growing  lux-  ' 
nriantly  in  a  swampy  opening  near  Vineland,  Crow  Wing 
county.  In  all  specimens  examined,  last  mentioned  species, 
the  pallinia  occur  singly  in  each  cell. 

Petorites  palmata  (Hook)  Gray  was  found  but  it  is  local 
in  its  occurrence.  It  prefers  low,  damp  situations  on  the 
edges  of  swamps  and  is  frequently  found  in  open  groves  of 
poplar  saplings. 

Gilia  linearis  (Nutt)  Gray  is  abundant  along  the  sandy 
beach  of  Milte  Lacs  lake,  especially  on  the  north  and  west 
shores. 

This  plant  is  very  local  in  its  range  in  Minnesota.  Dr. 
Sandberg  found  it  at  Red  Wing  in  1885.  Aside  from  this  the 
Mille  Lacs  locality  is  the  only  one  that  is  definitely  known 
for  this  plant  in  the  state.  Prom  these  two  eastern  Minne- 
sota localities  it  is  reported  westward  to  the  Pacific, 

Pbysolis  grandiSora  Hook.,  a  distinctive  plant  of  the 
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Saskatchewan  and  Lake  Superior  basins,  reaches  its  soutti- 
cmtnost  limit  along  the  western  edge  of  Mille  Lacs  lake.  It 
is  found  abundantly  in  the  neighborhood  of  the  aboriginal 
earthworks  in  the  northwestern  comer  of  the  Indian  reser- 
vation. 

Oenothera  albicaalia  Nutt.  reaches  the  easternmost  limit 
ofits  range  in  central  Mille  Lacs  county.  It  is  found  fre- 
quently on  burnt  woodlands  and' has  donbtless  been  intro- 
duced through  the  agency  of  the  railroad. 

Oenothera  rbotnbipetela  Nutt.  also  seems  to  have  its 
northernmost  limit  in  Anoka  and  southern  Mille  Lacs  coun- 
ties.   In  Minnesota  it  is  characteristically  a  sand-dune  plant. 

Pentstemon  grandtSonis  Nutt.,  Pentstemon  gracilis 
Nutt.  and  Peastemoa  poftesceas  Solander  are  frequent  in  the 
oak  openings  of  the  southern  portion  of  the  valley. 

A  remarkable  form,  closely  resembling  Pentstemon  albi- 
das  Nutt.,  but  having  the  open  thyrse  and,  to  a  certain  ex- 
tent, the  bearded  lip  ot  Penstemon  pubescens  Solander.,  was 
fonnd  on  the  sandy  shores  of  an  old  lake  bed  west  ol  Prince- 
ton, The  constant  discovery  of  peculiar  forms  of  thespedes 
of  Penstemon  renders  the  genus  extremely  difficult  to  study. 

Pbegopteris  calcarea  P&e  is  an  interesting  fern  which  has 
so  far  only  Minnesota  and  Iowa  for  its  American  localities. 
In  Iowa  it  was  lound  near  Decorah  by  Mr.  E.  W.  D.  Holway. 
In  Minnesota  it  has  hitherto  only  been  reported  by  Miss 
Ellen  Cathcart  from  the  banks  of  the  St.  Louis  river.  I  have 
found  three  new  localities  for  it  in  the  Rum  river  valley.  It 
was  first  found  on  the  shady  banks  of  Farm  island,  in  Farm 
Island  lake,  about  nine  miles  south  of  Aitkin.  Later  in  the 
season  I  found  it  gro^ngin  abundance  on  Robinson's  island, 
in  Mille  Lacs  lake,  and  on  the  shady  banks  of  Bordin's  creek, 
near  Garrison,  Crow  Wing  county.  It  prefers  shady  loca- 
tions on  the  north  side  of  high  banks. 

Its  near  congener,  Pbegopteris  dryopteris  F^e.  was  also 
found  abundantly  on  Robinson's  island  and  on  Bassett's 
point,  near  Vineland,  Mille  Lacs  county. 

The  enumeration  of  all  the  peculiar  and  interestingplants 

found  would  be  of  value,  but  it  is  rather  my  object  to  point 

outtheproliiiccharacterqf  this  narrow  strip.     This  is  due, 

'  of  course,  to  the  diversity  of  conditions  for  plant  sustenance. 
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Then,  too,  a  study  of  the  plants  introduced  through  the 
ajitency  ofthe  railroad  would  beof  interest.  But  in  a  section 
BO  near  to  the  original  in  nature  a  notice  of  the  abundance 
of  peculiar  Saprophytic  plants  must  be  taken.  Everywhere 
in  the  different  timbered  localities,  in  the  swamps  and  over 
the  burnt  woodlands  Agaricinre  and  other  fleshy  fungi  were 
especially  noticeable. 

The  flora  of  the  "  Thousand  lakes  "  must  also  be  noted, 
and  it  is  well  to  notice  that  even  in  the  counties  most  thickly 
studded  with  lakes,  each  has  its  characteristic  alga. 

November  13,  1892. 


[Paper  F.] 
THE  FAUNA  OF  THE  MAGNESIAN  SERIES. 

DESCRIPTIONS  OF  FOSSILS. 
F.  W.  Sardeson.* 

The  object  in  presenting  the  followingnotesonthefaunal 
characters  of  the  Magnesian  series  is  to  establish  a  system- 
atic table  as  a  basis  for  the  rational  division  of  the  forma- 
tions ofthe  series.  A  mere  compilation  of  species  already 
described  and  referred  to  this  series  would  seem  to  prove  the 
existence  of  two  faunas,  one  for  the  "Lower  Magnesian" 
and  another  for  the  "Potsdam"  or  "IxJwer  Sandstone"of 
the  Upper  Mississippi  basin.  But  no  such  two  faunas  exist. 
Each  is  a  confusion  of  differentfaunas.  There  were  also  very 
few  species  known  and  these  of  verj  rare  occurrence.  In 
searching  for  these  old  species — for  all  data  had  to  be  veri- 
fied— several  new  species  have  been  discovered. 

All  fossils  collected  have  been  referred  with  the  greatest 
care  to  their  proper  division  of  the  "Lower  Magnesian'' 
(Owen),  viz.: 

1.  Shakopee  dolomite. 

2.  New  Richmond  sandstone. 

3.  Oneota  dolomite. 

*  Partial] J  TCTlMd  Nonmbei  la.  1H96. 
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Or  to  those  of  the  "Potsdam:" 

4.    Jordan  (Madisoo)  sandstone. 

6.    Saint  Lawrence  (Mendota)  fonnation. 

6,    "Dresbach"  or  "Saint   Croix"  sandstone  and 
the  undivided  series  beneath  it. 
Only  nnmbers  1  to  5,  i.  e.,  the  Magnesian  series  (Hall  and 
Sardeson),  are  fully  included  in  t}iis  discussion. 

Of  these  five  formations  it  is  found  that  the  Shakopee 
has  a  fauna  consisting  of  species  of  mollusca,  all  of  which  are 
peculiar  to  that  formation.  The  New  Richmond  sandstone 
has  so  far  yielded  no  fossils.  The  Oneota,  Jordan  and  Saint 
Lawrence,  on  the  contrary,  are  not  only  fossiliferous,  bat  the 
species  of  each  are  in  part  thesameasthoseof  tl^eother  two. 
The  fauna  ol  the  Oneota  dolomite  consists  mainly  of  Gaster- 
opoda, Cephalopoda,  a  few  brachiopoda,  and  no  others 
except  one  fragment  of  a  trilobite  (Asaphas).  The  Jordan 
fauna  resembles  that  of  the  Oneota,  but  embraces  also  trilo- 
bites  like  the  Saint  Lawrence.  The  last  named  has  yielded 
but  one  molluscan  species  as  yet,  and  several  Brachiopoda 
besides  Trilobita.  This  account  may  be  enlarged  in  future. 
Nearly  all  the  Trilobita  are  omitted  here,  both  because 
they  aid  only  in  comparing  the  Jordan  and  Saint  Lawrence 
with  each  other  and  with  underlying  strata,  all  of  which 
have  been  heretofore  united  ("  Potsdam  "),  bul  also  because 
the  species  have  been  described  from  fragments  and  rare  oc- 
currences, most  of  which  the  author  has  not  yet  had  the  op- 
portunity to  verify.  These  will  form  a  problem  for  the  fu- 
ture. The  Mollusca  and  Motluscoidea  arc  presented  below, 
and  from  a  study  of  them  it  has  been  concluded  that  the 
Shakopee  is  launally  separate  from  the  Saint  Peter  sandstone 
above  and  to  a  less  degree  also,  from  the  Oneota  below. 
The  New  Richmond' sandstone  maintains  uncertain  relations 
between  them.  With  the  Oneota  are  united  the  Jordan  and 
Saint  Lawrence,  which  last  contains  a  fauna  distinct  from 
the  next  known  fauna  below  it,  i.  e.,  that  with  Obolella 
polita  Hall,  Liagula  ampla  Owen,  Hyolitbes  primordialis 
Hall. 

The  Mollusca,  like  the  Trilobita,  occur  as  casts.  In  the 
Oneota  particularly,  the  casts  have  sometimes  filled  with 
chert  and  are  locally  more  abundant  for  that  reason.    A 
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dolomitized  shell  rarely  occurs.  The  Brqchiopoda  more  often 
have  their  shells  preserved  and  can  thus,  like  the  silicified 
casts  of  molluscs,  be  found  even  where  the  reduction  of  the 
strata  has  obliterated  the  hollow  casts.  Such  obliteration 
is  often  noted  in  the  Shakopee  and  Oneota,  and  very  ftequent- 
ly  in  the  Jordan  and  Saiat  I,awrence. 

The  following  table  shows  the  distribution  in  vertical 
range  of  the  species  collected ,  and  following  it  are  notes  upon 
and  decscriptions  of  the  same. 


!'   POBSIL^   lOBNTIPlBD   t 

Magnesian  Sbriss. 


Aasphns  sp,.. 
Dikelocephalus  it 

Lingal a  aurora  Hall 

Lingula  dolata  n.  sp 

Lingala  moaia  Hall 

Lingula  winona  Hall 

Orthis  (BillinKtella)  pepiaa  Hall 

Bcllcrophon  antiqnatuB  Whittidd .... 

BuompbaluB  winonensis  n.  ap 

Helii^ototna  (?)  peccatonica  n.  sp 

HolopeaobcBa  Whitfield 

'Metoptoma  barabaena'is  Whitfield... 

Mnrcbisonia  argjlensis  n.  sp 

Mnrcfiiaonia  pntilla  n.  sp. 

Ophileta  alturensis  a.  sp. 

Pleurotamaria  sweeti  (Whitfield  I.... 

Raphistoma  leisomellutn  u.  sp 

Raphistoma  lewistonense  n.  sp 

Raphistoma  minnesottiiM  Owen 

Raphistoma  oweni  r.  sp 

Raphistoma  ruidum  n.  ep 

Straparollus  intralobatas  n.  sp 

Subulites  exuctuB  n.  sp 

Tryblidium  (?lrepertum  n.  sp 

Ascoceras  gibberosntn  n.  sp 

Cyrtoceras  dresbachenae  n,  sp 

Cyrtoceraa  winonicum  n.  sp 

EadoceraB  consuetam  n.  sp 

Piloceras  comicalnm  n.  sp 
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DESCRIPTIONS  OP  SPECIES. 
DikeJocephalaa  minnesotensis  Owen. 

Dikelocephalaa  tainaeaoteaais  Owen,  Report  of  Geological  Snrvcr  of 
Wisconsin,  Iowa  and  Minnesota,  p.  574,  Tab.  I,  figures  1,  2. 10;  and  Tab. 
I,  A,  fignres  3  and  6. 

Dikelocepbatua  minnesoteasis  Hall,  16tli  Annual  Report  New  Vork 
State  Musetitn  of  Natural  Historr,  p.  138,  pi.  XI,  figures  1,  3  and  4. 

This  species  is  found  in  the  Saint  l.a.wrence  dolomite  at  Osceola,  Wis- 
consin, and  Hokah,  Minnesota,  and  intermediate.  At  tbe  last-named 
place  specimens  were  taken  out  five  feet  below  the  firm  stratum  of  dolo- 
-mite  or  about  36  or  40  feet  belowtbe  top  of  the  Saint  Lawrence  formation. 

Lioguiti  Aurora  Hall. 

Liugula  aurora  Hall,  Annual  Geological  Report  of  Wisconsin.  1861, 
and  16th  Annual  Report,  New  York  State  Mnsenm  of  Nataral  History,  p, 
126,  pi.  VI,  figures  4  and  S,  1863. 

Associated  with  Dikeloeepbalus  minneaotensis  Owen  in  the  Saint  Law- 
rence formation  at  Osceola,  Wisconsin,  Otisville,  Minnesota,  along  the  St. 
Croix  river  and  in  exposures  along  tbe  Mississippi  river  in  Minnesota  end 
Wisconsin  are  three  abundant  species  of  tingula,  of  which  this  one  is  tbe 
largest.    It  is  easilj  recognized  by  tbe  surface  ornamentation  of  tbe  shell. 

Lingula  dolata  n.  sp. 


Shell  of  medium  size,  ovate,  lengt'fa  not  much  exceeding  the  breadth ;  ■ 
slopes  from  the  beak  nearly  straight ;  lateral  and  anterior  margins  uni' 
formly  ronnded ;  beak  probably  acute.  The  convexity  of  the  shell  is  mod- 
erate and  seems  to  have  been  greatest  towards  the  beaks.  The  surface  is 
shining  but  marked  by  numerous  fine,  irregular  concentric  lines  which  run 
out  on  either  side  along  the  slopes  from  the  beak. 

From  the  Oneota  dolomite  near  Stillwater,  Minnesota. 
1 
Liognia  mosia  Hall. 

Unguis  mosia  Hall,  leth  Report  New  York  State  Museum  of  Natural 
History,  p.  126,  pi.  VI,  figures  I  to  3,  1863. 

This  species  is  referred  by  James  Hall  to  the  same  formation  as  DJkelo- 
cephalat  minntaoteaais  Owen.  Very  good  shells  agreeing  in  etery  respect 
with  the  figures  1,  2  and  3  and  with  the  original  description  have  been 
found  at  several  exposures  of  the  Saint  Lawrence  formation.  Some  of 
them  retain  the  glossy  surface  of  tbe  shell  and  the  coarse  concentric  stria- 
tions.  Other  specimens,  not  distinguishable  from  these,  occur  in  the  middle 
or  upper  uortions  of  the  Oneota  along  the  Saint  Croix  river.  But  these,  as 
preserved,  retain  a  stronger  convexity  of  the  shell. 
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Lingala  wiaona  Hall. 

Liagnla  winoaa  Hall,  16tli  Annital  Kcport  New  York  MuMnm  of  Nat- 
ural History,  p.  126.  pi.  VI,  fig.  9, 1863. 

This  specicB  wns  dcHcribed  by  Jamn  Hall  from  apecinuns  obtained  at 
Laosing,  Iowa,  "  occurring  more  than  two  fauDdred  fest  below  the  Lower 
Magnesiaa  limcBtone  and  Dear  the  middle  of  tbc  Potsdam  aandatone." 
The  specimen H  here  identified  witb  it  occur  in  nambers  with  other  Liogiilaia 
the  Saint  Lawrence  formation  near  Osceola,  Wiscoasia,  and  other  pieces 
^lone  the  Saint  Croix  river.  They  have  the  snb-qnadrate  outline,  «  thick 
shell  end  show  a  deep  pedicel  groove. 

Ortbis  {BilliagscUa)  pcpma  Hall. 

Ortbia  pepioa  Hall,  16tb  Annual  Report  New  York  State  Mnseum  of 
Natnral  History,  p.  134,  pi.  VI,  figs.  23  to  27, 1863. 

OrtbtB  pepina  Whitfield,  Geology  of  Wisconsin,  vol.  IV,  p>  170,  pi.  I, 
figs.  4  and  6. 1883. 

Ortbis  {Bilingxlla)  pepina  Hall  (1892),  PalaontoloKy  of  New  York, 
vol.  Tui,  pt.  I.  p.  230,  pi.  VII.  a,  fiss.  1-0. 

This  species  is  found  at  Osceola,  Wisconsin,  and  vicinity  in  the  Jordan 
sandstone  and  it  occurs  also  in  the  Oneota  dolomite  a  few  miles  further 
south,  near  Stillwater,  Minnesota.  It  occurs  also  in  the  Saint  Lawrence 
formation. 

Belleropboa  aatiquat as  Whitfield. 

Belleropbon  antiquataa  Whitfield,  Annual  Report  for  1877,  Geological 
Snrvey  of  Wisconsin,  p.  52;  and  Geology  of  Wisconsin,  vol.  iv,  p.  176,  pi.  I, 
figs.  13  and  14.  Ih82. 

Described  by  Mr.  Whitfield  from  the  "  soft  friable  sandstone  of  the 
Potsdam  group  at  Osceola  Mills,  Wisconsin."  It  has  not  yet  been  found 
on  the  Minnesota  side  of  the  Saint  Croix  river,  although  specimenB  have 
been  found  in  the  Jordan  sandstone  at  the  locality  dted. 

Euompbalua  vrinooenaia  n.  sp. 

Plate  VI.  flgnre  1. 

Shell  of  more  than  two  and  one-half  voluttons;  rapidly  expanding  and 
in  contact  for  abont  two  volutions.  The  apex  and  flattened  surface  are 
neariy  in  the  same  plane.  The  suture  is  deep  and  the  umbilicns  wide.  Ap- 
erature  circular  except  for  a  deep  notch  on  the  upper  outer  margin,  the  suc- 
cessive stages  of  which  have  produced  an  angnlar  keel,  a  flattened  upper 
surface  to  the  coil  and  a  slightly  concave  band  jnst  beneath  the  keel.  On 
tbc  volntions  that  are  in  contact  the  npper  inner  surfaces  are  concave  or 
of  reduced  convexity.  The  surface  is  marked  by  strong,  irregular  lines  of 
growth,  which  cnrve  obliquely  back  on  either  side  of  the  keel,  forming  an 
angle  at  the«cnteedgeofthecarina.  The  shell  was  apparently  very  thin, 
and  the  apical  portion  of  it  was  either  filled  solid  or  crossed  by  strongly 
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concave  septa  fornearlj  one  and  one-half  volntianson  the  largest  specimen 

From  the  Oneota  dolomite  near  Dresbach,  Winona  county,  and  near 
Red  Wing,  Goodlmeconnty,  Minnesota,  and  at  Blanchardville,  La  Payette 
connt7,  Wisconsin. 

HeJicotoma  (?)  peceatoniea  a.  sp. 

Plate  V.  flgnna  1  &nd  3. 

Known  casts  of  tbe  shell  are  of  about  three  rolationa.  These  are 
strong  end  evenly  convex  on  the  inner  and  lovrer  surface,  vrliile  the  onter 
sarface  is  flattened  and  is  bounded  above  and  below  by  angular  carina:,  of 
which  the  upper  may  prove  to  be  of  the  nature  of  a  band.  The  upper  sur- 
face of  each  volution  is  divided  into  an  outer  concave  sarTace,  a  convex  me- 
dian ridge  and  an  inner  flattened  slope  that  joins  the  suture,  and  each  voTn- 
tion  is  impressed  on  the  upper  inner  side  by  the  preceding  one. 

The  coil  ia  turbinate  with  an  apical  angle  of  about  130°,  with  a  wide 
nmbilicns  and  deep  sutures.  The  aperturr  is  circular  in  general  outline. 
The  growth  lines  are  not  distinctly  jireserved. 

Prom  the  Shakopee  dolomite  in  the  Feccatonica  river  valley,  near  Ar- 
gyle,  Wisconnn. 

Rolopea  obesa  Whitfield. 

Plate  V.  flsDR  lA. 

Holopem  obesa  Whitfield,  Geology  of  Wisconsin,  vol.  iv,  p.  348,  pi. 
XXVII,  fig.ll,  1882. 

Shell  large,  of  five  strongly  convex  volutions,  and  with  an  apical  angle 
of  90°  or  less.  Bach  volution  is  indented  by  the  preceding  one,  but  other- 
wise the  upper  surtace  is  strongly  convex.  The  lower  portion  of  each  volu- 
tion is  ronnded.whilethe  outer  surfacejs  less  and  the  umbilical  surface  still 
leas  convex.  The  sutures  are  deep.  No  surface  marks  or  growth  lines  are 
visible  oa  the  quartz  casts  that  have  been  found.  ' 

Pound  among  fossils  from  the  upper  portion  of  Oneota  formation  at 
Dresbach  end  Altnra,  Minnesota,  and  Blanchardville,  Wisconsin. 

MetoptOBta  barabaensis  Whitf. 

Metoptoma  barabueaaisVihW,,  Geology  of  Wisconsin,  vol.  tv,  p.  195. 
pi.  III.  figs.  16  and  17. 

One  specimen,  a  little  smaller  but  otherwise  not  distinguishable  from 
this  apeciea  as  figured  and  described,  conies  from  the  Jordan  sandstone  at 
Otceola.  Wisconsin,  where  it  is  associated  with  Pleurotoniaria  awectii, 
Whitf..  etc. 

Mnrtbiaoaia  argyltnsis  n.  sp. 

Plate  V,  flBures  tt  and  13 

Shell  of  maoy  volutions  (about  fifteen),  closely  coiled;  apical  angle 
160°.    The  columella  is  slender  and  imperforate,  the  sutnrea  deep  and  the 
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outer  surface  of  eacb  coil  flattened.  CaBtsoCtbeiateriorsremorcnniformlj 
conTrt  and  end  acutely  about  one-fourth  the  distance  from  the  apex. 

The  aperture  is  vertically  sab-qnadrate,  and  there  are  indications  that 
it  was  deeply  notched  on  the  outer  margin.  Along  the  coil  there  appear 
two  tninnte  lon^tadinal  grooves,  dividing  the  oater  surface  into  three 
nearly  equal  areas,  the  middle  one  of  which  is  probably  the  band. 

Figure  11 ,  plate  V,  is  a  Btetch  of  a  specimen  showing  the  cavity  left  by 
a  shell,  the  apical  third  bein^  entirely  empty,  the  middle  portion  enclosinga 
cast  of  the  iuterior,  and  the  lower  volutions  containing  the  replaced  shell, 
which  is  broken  open  and  shows  the  columella. 

From  near  Argyle,  Wisconsin,  in  the  Shakopee  dolomite.  Found  also 
at  Shakopee  and  Cannon  Falls,  Minnesota,  in  the  Shakopee  dolomite. 

Marcbisonia  putilla  n.  sp. 
Plate  V.  flmrea  0  and  e. 

The  specimens  of  this  species  are  small  turreted  coils  of  six  to  eight  or 
more  volutions  with  an  apical  angle  of  4£°.  The  outer  surface  is  marked 
by  a  strong  angular  carina  a  little  below  the  middle  height  of  each  volution, 
and  asecondand  third subangnlarcariniadivide theouter from thenpper  and 
lower  surfaces  respectively.  The  lower  surface  of  the  body  whorl  is  mod- 
erately convex  and  is  joined  with  the  inner  surface  somewhat  abruptly. 
There  is  a  large  perforated  columella  formed  by  the  vertical,  moderately  c6n- 
vex  inner  side  of  the  volutions.  The  upper  side  ol  each  volution  coincides  in 
form  with  the  base  of  the  preceding  one,  so  that  the  suture  is  close,  and  in 
fact  it  is  formed  by  the  contact  of  two  cnrinie. 

Previous  to  fossil izatic^n  or  siltcifi cation  several  of  the  spedmens  have 
been  indented  deeply  by  thesharpcrushingprocessesofsome  animal.  These 
wounds,  besides  being  peculiar  tooth  marks  in  appearance,  seem  to  show 
distinctly  from  their  form  and  from  the  compression  of  the  shells  that  the 
latter  yielded  by  bending  or  folding  and  not  by  fracture.  One  shell  had 
been  also  partly  uncoiled. 

Fonad  in  the  top  of  the  Oneota  dolomite  near  Dresbach,  Winona 
county,  and  at  Stillwater.  Minnesota,  and  Blanc  hard  ville,  Wisconsin.  Also 
from  the  Jordan  sandstone  near  Rapidan,  Blue  Earth  county,  Minnesota. 

Opbileta  altarensis  n.  sp. 
Plate  V,  fison*  3  •o^  *■ 

Shell  adextralcoil  of  six  or  more  slowly  expanding  volutions,  the  spire 
of  which  does  not  rise  above  the  carina  of  the  body  whorl.  The  volutions 
are  strongly  convex  below,  but  are  flat  or  concave  in  the  umbilicus,  and 
straightened  or  slightly  concave  below  the  carina  on  the  outer  side.  This 
high,  acute  carina  on  the  upper  outer  angle  gives  a  concave  upper  surface, 
which,  however,  curved  down  to  the  suture  on  the  inner  side.  The  nmbil- 
icns  is  very  wide. 

The  growth  lines  are  coarse  and  indistincL  They  curve  obliquely  back 
from  the  sutures  to  the  carina  for  a  distance  equal  to  the  width  of  theapper 
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■nrface  of  the  rolntioa,  forward  again  down  to  the  haae  and  thence  with  a 
back  and  forward  curre  acroM  the  umbilical  surface. 

Found  in  the  Oueota  dblomite  near  J^resbacb,  at  Altura  and  Man- 
kato,  Minnesota,  near  the  top  of  the  fonnatiom.  Also  at  Caledonia,  Ho  aa- 
ton  county. 

Pturotomaria  aweeti  Whitfield.  , 

ifo/opeasivecei  Whitfield,  Geology  of  Wisconsin,  vol.  iv,  p.  174,  pi.  X, 
fig.  3. 1882. 

Casts  of  this  shell  occur  at  Osceola  Mills,  Wisconsin,  in  the  Jordan 
sandstone.  They  agree  with  Mr.  Whitfield's  description  and  the  figure  of 
his  specimen  except  that  the  growth  lines  on  casta  oftheexteriorshow  that 
the  aperture  had  a  very  deep  sinus  which  has  left  on  some  an  elevated, 
broadly  rounded  baud  just  below  the  middle  ofthe  outer  surface  of  the  last 
volution.  This  species  is  of  the  lame  type  as  the  Pleurotomaria  aieaa  Sar., 
from  the  Saint  Peter  sandstone. 


Raphistom&  Jeioaomellam  n.  sp. 
Plate  V,  flKnrel  7  and  S. 

The  shell  of  this  species,  as  shown  by  the  quartz  casts  fannd  was 
amall  and  consisted  of  about  four  rapidly  increasing  volutions,  which  em- 
brace in  such  a  manner  as  to  form  a  lenticular  coil.  Each  volution  conceals 
a|>oat  one-half  of  the  surface  of  the  preceding  one.  The  suture  is  channelled, 
the  periphery  is  marked  by  a  rounded  somewhat  swollen  band,  and  the  um- 
bilicus, which  ie  about  one-fourth  the  entire  width  of  the  coil,  is  abrupt  and 
ascends  by  degrees  quite  to  the  apex.  The  surface  is  smooth  and  nearly 
equally  convex  above  and  below. 

Prom  the  upper  portion  of  the  Oneota  dolomite  near  Dresbach,  at 
Altnra,  Winona  county,  and  near  Caledonia,  Houston  county.  Minnesota, 


Rapbistoma  Itwistoaense  n.  sp. 
Plate  V,  flgares  9  and  10. 

The  only  specimen  of  this  species  found  is  a  hollow  cast  of  the  exterior 
of  a  shell,  and  from  this  rubber  casts  have  been  taken.  Tfaesesbowacoil  of 
about  four  volutions  which  are  flat  above  and  strongly  ventricose  below. 
The  suture  of  each  volution  falls  a  little  below  the  periphery  of  the  preced- 
ing volution.  The  umbilicus  is  about  onC'third  the  entire  width  and  as- 
cended probably  to  the  apex.  Thevaricesofgrowthappeartorunobliquely 
back  from  the  sutures  to  the  periphery  and  thence  directly  down  and  into 
the  umbilicus. 

Found  in  the  Oneota  dolomite  near  Lewiston,  Winona  county,  Minne- 
sota.   Identified  also  at  Shakopee  and  Cannon  Falls,  Minnesota. 
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Rmpbistoniu  ininnesotensea  Owte, 
FiBte  V.flKnrcR  IS.  16  and  17. 

SlraparoBas  (Bnotaphfilas)  miaaesotensis  Oweo  (1852),  Report  Geo- 
loKical  Surrey  of  WiBConeio,  Iowa  and  Mimmota,  p.  581,  tab.  11,  figs.  12 
and  13. 

Euompbalas  vatidaos  H.,  1863,  18th  Rep.  N,  York  Mas.  Nat.  Hist, 
p.,  136. 

Shell  large,  of  eight  or  nine  slender  whorls,  which  gradually  expand 
and  remain  in  contact  throughout.  The  apical  angle  is  verj  obtuse  at" 
6rst  hut  gradually  decreases  to  about  120°  as  the  coil  expaads,  giving  a 
somewhat  leottcnlar  outline.  This  character  also  varies  in  specimena  of 
the  same  size;  umbilicus  very  wide.  The  volutions  are  strongly  convexi>e- 
low  and  above,  bnt  gently  concave  along  the  strong  angulas  carina  upon 
the  outer  side  and  strongly  concave  along  tbe  same  above.  The  carina 
rises  above  the  suturei  on  the  internal  casts,  but  not  so  strongly  on  tbe  ex- 
terior of  the  shells.    The  aperture  is  subquddrate  and  deeply  notched. 

This  is  an  abundant  species  in  tbe  upper  strata  of  the  Oneota,  bnt  is 
foand  only  as  imperfect  specimens,  tbe  smaller  ones  of  which  are  easily  mis- 
taken for  a  distinct  species.  There  are,  however,  no  others  with  which  this 
one  could  be  confused  known  to  occur  in  the  same  formation. 

Pound  at  Dresbach,  Winona  county,  near  Red  Wing,  Goodhue  county, 
at  Mankato  and  other  places  in  Minnesota,  and  Blanchardville,  Wisconsin. 
Also  found  in  the  Jordan  sandstone  near  Rapidan,  Blue  Earth  county, 
Uinnesota.    At  Red  Wing  also  in  the  Saint  Lawrence. 


Shell  often  or  twelve  very  slender  whorls  in  close  contact,  but  not  al- 
ways uniformly  coiled.  The  apical  anicleof  tbeshellrarieHalittlefromlM". 
The  umbilicus  is  very  wide.  A  transverse  section  of  each  volulion  presents 
a  quadralateral  figure  which  ii  approximately  a  parallelogram  with  the 
outer  angle  acute,  equal  to  about  75°.  Upon  the  outer  angle  or  carina  is  a 
small  band  which  on  tbe  spire  rises  a  little  above  the  sutures.  The  upper 
surface  of  a  volution  has  a  depression  along  the  carina,  is  nearly  flat  over 
most  of  the  surface,  but  strongly  rounded  on  top  into  the  suture.  Below, 
the  surface  is  flattened  or  gently  concave  on  the  outer  and  umbilical  areas, 
but  has  a  strongly  convex  or  subangular  area  between  these  two.  In  the 
anibilicus  each  volution  leaves  exposed  tov  .vr  a  part  of  the  outer  surfnce  of 
tbe  preceding  one,  while  on  tbe  apical  surface  the  sutures  are  close  or  only 
slightly  channelled.  The  surface  is  indistinctly  striated  on  internal  casts 
by  transverse  lines  which  on  the  upper  surface  curve  back  at  an  angle  of 
about  45°,  from  the  suture  to  the  carina.  Tbe  irregularity  in  coiling  does 
not  seem  to  be  due  to  distortion. 

From  the  Oneota  dolomite  of  the  Magnesian  Kries  in  the  Saint  Croix 
valley,  above  Stillwater,  Minnesota. 
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Tbe  first  Bpeciineiia  Men  of  this  «peciM  were  collected  by  Mr.  A.  D. 
Meeds,  of  tbe  Univerritr  of  Minneiota.  The  nane  ia  girea  in  bonor  of  Dr. 
David  Dale  Owen. 

Rapblftoma  rnidnm  n.  ap. 

Plate  V,  flKora  13  and  14. 

Shell  of  fonr  or  more  Tolntions  rising  in  a  low  spire.  The  Tolntions  are 
convex  shove  with  a  narrow  concave  area  alonfctlie  peripherr.  Below,  tbe 
surface  of  each  is  moderately  convex  along  the  oeriphery  and  strongly  con- 
vex next  the  ambilicns,  bttt  gently  concave  for  tbe  greater  distance  between 
these  two  areas.  The  nmbilical  sarface  is  flattened  also  and  is  tbe  shortest 
of  tbe  fonr  sides  of  thesnbquadrate  figure  presented  bj  a  cross  section.  Tbe 
onter  side  next  the  ambilicns  is  the  longest,  and  tbe  sides  are  abont  in  tbe 
relation  of  5,  6, 7  and  8.    The  ambilicns  is  wide  and  deep. 

A  cast  of  tbe  interior  shows  that  the  shell  was  ornamented  by  sharp 
elevated  strite  of  growth.  These  are  evident  also  on  casta  of  the  interior, 
and  curve  obliquely  back  for  a  distance  greats  than  one-eighth  of  a  volu- 
tion and  suddenly  oat  in  a  reversed  curve  near  tbe  acute  edge  ofthevolntion. 

Specimens  of  this  species  were  fonnd  near  .\rgyle,  Wisconsin,  in  the 
Shabopee  formation,  and  at  Sbakopee.  Minnesota,  in  tbe  quarry  at  that 
place.    Also  near  Cannon  Palls,  in  the  Sbakopee  formation. 

Straparollaa  intralobataa  n.sp. 

Plate  V.  flanre  3D. 

Cot)  small,  of  three  to  four  volntiona,  in  tbe  aame  plane,  or  nearly  so, 
and  in  close  contact.  The  aperture  is  transversely  oval  except  where  in- 
dented on  the  inner  margin  by  the  penultimate  volution.  Tbe  surface  of 
the  cast  is  marked  by  growth  lines  that  are  rather  variable  and  indefinite 
and  run  a  little  backwards  near  the  dorsal  side. 

Pound  at  Altura,  Winona  coanty,  above  tbe  middle  of  the  Oncota  dol- 

SubaUtes  exactas  n.  ap. 
PlateVI.  flsurel4. 

Casts  of  the  interior  of  shells  of  this  apeciea  show  a  long,  slender  spiral 
of  twelveor  more  whorlsin  all.  Tbe  accompanying  figure  shows  a  cast  of 
probably  the  fifth  to  eighth  whorls.  The  whorls  are  gently  convex  on  the 
onter  snrlace,  but  are  more  strongly  rounded  near  the  sutures,  which  are 
wide  and  deep  on  the  casta  and  appear  to  have  been  equally  strong  on  the 
exterior  of  the  shell.  Snrface  marks  can  not  be  detected  and  thefomioftbe 
aperture  is  not  well  shown  bat  must  bave  been  elongate,  rounded  very  nar- 
rowly above  and  more  broadly  below,  and  with  thecentersof  the  inner  and 
outer  lips  somewhat  increased  in  convexity. 

Found  at  Sbakopee,  Minnesota,  in  the  Sbakopee  dolomite,  and  in  the 
same  formation  near  Cannon  Falls,  Minnesota. 
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TrybUdiam  repertam  n.  sp. 


Shell  small,  low,  with  the  apex  towards  the  posterior  and  directed 
backward.  Aperture  oval,  aboat  11  mm.  in  lon^tudinal  and  9  ram.  ttt 
transverse  diameter.  Apical  elevation  of  the  shell  6  or  7  mm.  From  the 
apei  the  snrrace  curves  gently  down  to  the  anterior  margin,  while  on  the 
posterior  and  along  the  lateral  portions  the  surface  is  concave.  There  are 
some  slight  indications  of  concetitrie  undulations,  but  other  characters  are 
notvisible  on  the  casts  of  oSlitic  dolomite. 

One  specimen  referred  to  this  species  has  a  much  higher  apex  and  a 
proportionally  narrower  aperture  supposed  to  have  lieen  caused  bj  contor- 
tion prCTiouB  to  its  deposition  in  the  stratum,  but  it  is  in  every  respect  Sym- 
metrical. 

Prom  the  Shaliopee  dolomite  formation  near  Argyle,  Wisconsin. 

.Iscoceraa  gibberosnni  n.  ap. 
Plate  VI,  SsiiRa  S,  9  and  10. 

All  that  is  known  of  this  species  are  casts  of  the  septate  portion,  one 
of  which  is  sketched.  The  specimens  do  not  show  conclusively  that  they 
represent  the  hollow  chambers  extending  along  the  chamber  ofhabitation, 
b|^  presumably  that  is  their  nature.  The  septa,  eight  or  nine  in  number, 
are  not  regularly  equidistant,  and  grow  one  above  and  over  the  other  in 
the  dorsal  (or  ventral)  portion  of  the  shell  somewhat  irregularly  bnt  al- 
ways overlapping  the  last  above  and  on  the  sides,  but  slightly  underlap- 
ptng  below.  This  last  character  gives  some  indication  that  there  may 
have  been  also  a  regular  system  of  septa  in  the  base  of  the  shell.  The  en- 
tire shell  must  have  been  short  and  smalt,  with  the  apettnre  contracted  and 
oblong  ovate  dorsoTentrally. 

From  the  Oneota  dolomite  at  Dresbach,  Minnesota. 

CyrtocersLS  dresbacbenae  n.  sp. 
Plate  VI,  egun  *. 
Shell  small,  expanding  somewhat  rapidly,  and  curved.  Transverse 
section  ovate,  with  the  apex  on  the  dorsal  side.  The  septa  are  numerous 
and'arch  rather  strongly  forward  on  the  outer,  and  also  on  the  inner,  sur- 
face. The  siphuncle  is  small  and  is  situated  near  the  inner  side  of  the  shell. 
The  chamber  of  habitation  and  the  surface  of  the  shell  are  not  bnown. 
Septa  arched  dorso- vent  rally,  otherwise  nearly  flat. 

From  the  Oneota  dolamiie  near  Dre:>bach,  Minnesota. 

Cyrtoceraa  (?)  winonicom  n.  sp. 
Plate  VI.  (iBUres  2  and  3. 

Shell  small,  very  slowly  expanding,  straight  or  slightly  curved.  The 
•epta  ate  strongly  concave  in  dorso- ventral  direction,  very  gently  so  across 
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from  side  to  aide,  and  the  sutares  curve  forward  aboveand  below  and  back- '' 
ward  across  tbe  sides.  The  depth  of  the  chamber  of  habitation  is  not 
known.  The  septa  are  very  close  together,  eight  or  ten  falling  in  a  length 
equal  to  the  transverse  diameter.  Tbe  siphuncle  is  small,  marginal  and 
flattened  next  the  onter  wall,  Transver  section  of  the  shell  oval.  Tbe 
surface  of  the  shell  is  not  preserved  on  anj  of  the  specimens,  but  the  casts 


Plate  VI,  Hgore  11. 

The  shell  long,  straight,  slowly  expanding.  Thechamber  of  habitation 
is  deep,  about  two  and  one-half  to  three  times  asdeepaahigb.  Transverse 
section  vertically  suboval,  with  the  outline  of  tbe  siphnncle  circular  and 
about  one  half  as  great  in  diameter  as  the  shell.  Siphuncle  close  to  the  ven 
tral  side.  Tbe  septa  are  close  together  and  concave.  The  sutures  arch 
forward  slightly  near  tbe  dorsum  and  apparently  backward  on  the  ventral 
aide,  and  in'general  they  are  oblique  to  the  longitudinal  axis.  The  shell 
was  very  thin,  and  on  the  cast  leaves  indistinct  undulating  growth  lines 
along  the  body  portion,  parallel  to  the  sutures  of  the  septate  portion. 
There  is  a  concave  band  on  the  surface  of  the  first  septum  on  the  specimen, 
near  the  siphuncle,  but  which  may  be  due  partly  to  distortion. 

From  near  the  top  of  the  Shakopee  at  the  crossing  of  the  Chicago, 
Milwaokee  and  Saint  Paul  and  thelllinois  Central  railways. ten  miles  west 
of  Monroe,  Wisconsin,  and  one-hall  mWi  below  Pickett  station. 

Piloceras  corniculuni  n.  sp. 
Plate  VI.  fl)mr»  S.  e  and  7. 

The  sipbuncles  of  four  shells  have  been  found  as  quartz  casts.  These 
show  a  rapidly,  uniformly  expanding  shell  of  small  eize.  The  sutures  on 
the  siphnncle  are  distant  about  one-fourth  the  vertical  diameter  of  the 
same,  but  on  difTerent  specimens  have  a  varying  direction.  The  concavity 
of  the  septa  appears  to  decrease  as  the  shell  incrensea  and  their  apicea  are 
not  uniformly  directed  on  different  specimens,  and  in  one  case  the  apex  is 
toward  one  side.  A  transverse  section  of  the  siphuncle  is  vertically  oval, 
on  all  alike.  A  third  apecimeti.  not  figured,  retains  a  portion  "of  the  outer 
surface  and  septa,  and  indicates  the  position  of  the  siphuncle  asclose  to  the 
dorsal  (concave)  side  and  itsdiameter  about  one-balf  that  of  tbe  shell.  Sur- 
face of  theebell  probably  smooth. 

Without  an  extensive  series  of  specimens  it  isquite  impracticable  to  de- 
termine whether  one  or  two  species  are  here  descrilwd,  but  the  great  varia- 
tion of  some  characters  Been  in  the  apecimena  at  hand  seems  to  indicate 
strong  variability  rather  than  speciSc  diflerence. 

Prom  the  Oneota  dolomite,  near  Drcsbach,Winonacounty, Minnesota. 


(ibvGoOt^lc 


104  The  Fauna  of  the  Magneaian  Stries. 

Besides  the  above  list  of  fossils  Professor  Calrin*  has  de- 
scribed several  species,  viz.: 
Metoptoma  alta  Whitf. 
Tryblidium  sp. 

Straparollus  claytouensis  Calvin. 
Straparoltus  pristoformis  Calvin. 
Rapbistoma  pepincnse  Met-k. 
Rapbistoma  maltivolvatam  Calvin. 
Rapbistoma  paacivolatatn  Calvin. 
Holopea  turgida  Hall. 
Murcbisonia  sp. 

Ortboceras  primigeniam  Vanuzem. 
Cyrtoceras  latbei  Calvin. 

from  the  Lower  Magnesian  of  oortheastcm  Iowa.  But  his 
descriptions  leave  us  in  doubt  wheather  they  arc  Oneota  or 
Shakopee  or  both.  I  could  not  clearly  recognize  itr  the  short 
descriptions,  which  are  not  accompa,nied  by  figures,  any  of 
the  species  described  by  me.  The  Shakopee  and  Oneota  were 
examined  near  McGregor,  Iowa,  and  although  I  found  no 
fossils,  still  fossils  ought  to  be  found  there  in  both  forma- 
tions. These  two  formations  present  their  normal  strati- 
graphic  and  lithologic  character  in  Iowa.  Fossils  from 
southeastern  Minnesota  and  southwestern  Wisconsin,  which 
are  on  opposite  sides  of  northeastern  Iowa,  present  the  same 
faunas  in  each  of  the  formations,  Shakopee  and  Oneota.  In 
Iowa  they  should  also  occur.  Rapbistoma  multirolvatum 
Calvin  may  be  R.  minnesotease  (Owen).  His  othertwo  spe- 
cies  of  Rapbistoma  one  can  only  reject.  His  Holopea  tur- 
gida H.  may  be  H.  obesa  Whitf.  The  others  seem  to  be  some 
that  I  have  not  found. 

The  Shakopee  fauna  is  most  like  that  of  the  "  Upper  Cal- 
ciferous."  That  of  the  Oneota,  Jordan  and  Saint  Lawrence 
is  likewise  comparable  to  the  Lower  Calctferous  of  New  York. 
It,  in  fact,  resembles  the  Calciferous  far  more  than  it  does  the 
peculiar  fauna  described  by  Whitfieldtfrora  the  Baraboo  dis- 
trict of  Wisconsin  which  has  been  supposed  to  be  "  Lower 
Magnesiau."    These  are: 
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Leptteena  barabuensis  Whitf. 

Metoptoma  barabuensis  Whitf. 

Metoptoma  recurva  Whitf.  * 

Metoptoma  simHis  Whitf. 

Metoptoma  retrorsa  Whitf. 

SctBvogyra  swezeyi  Whitf. 

Scaevogyra  elevata  Whitf. 

Scxvogyra  obliqua  Whitf 

I  mention  also: 

Eaomphalus  strongi  Whitf 

Ophileta  {Raphistoma)  prtmordialis  Wihchl. 

Pal^acma  irvingi  Whitf 

Of  the  above  Raphistoma  primordiale  Winchi.  may  be 
again  R.  minnesotense  (Owen) — Oneota  to  St.  Lawrenee. 
One  other — Metoptoma  barabuensis  Whitf  1  think  is  repre- 
sented by  one  specimen  from  the  Jordan  sandstone  at  Osce- 
ola, Wisconsin.  It  is  not  improbable  thatthewhole  listcon- 
tains  really  the  missing  Gasteropoda  of  the  Saint  Lawrence 
formation.  If  so  then  this  formation  is  wider  from  the  One- 
ota  than  I  think  it  to  be.  Still  this  fauna  may  belong  to  an 
older  formation,  preceding  the  Saint  Lawrence. 

Regarding  the  biological  sirlc  of  the  question  of  the  rela- 
tions of  these  fossils,  it  must  be  observed  that  to  associate, 
for  example  the  species  Raphistomn  Itrisomellum.  R.  lew- 
istonense.  R.  minnesotense,  R.  oweni  is  to  extend  the  limits 
of  the  genus.  These  with  Ophiletn  ulturcnsisform  an  inter- 
esting series  of  forms  which,  however,  is  best  not  further 
enlarged  upon  here.  There  may  in  the  future  be  some  inter- 
esting discoveries,  for  there  occur  here  and  there '"fucoids" 
and  other  structures  like  fig.  13,  pi.  6,  from  the  Shakopee 
near  Pickett  Station,  Wisconsin,  that  show  the  former  ex- 
istence of  still  other  fossils  than  those  thus  far  found. 

December  6.  1892. 
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PLATE  1 

All  aimilar  views  are  made  on  the  same  scale,  trrespectiTC  of  actual 
siw,  and  as  nearly  aa  poapihie  in  exactly  simitar  positions  bo  asto  facilitate  • 
direct  comparison.  The  lettering  is  the  same  for  all  the  skulls,  and  is  the 
initial  letter  or  letters  of  the  bones  referred  to:  N.  nasal;  Px,pre  maxillarj; 
Mx,  maxillary:  M.  molar;  Pr,  frontal;  Sq.  squamosal;  Pa.  parietal;  Ip,  in- 
ter-parietal; Oc,  occipital. 

Fig.  1.  Muskrat ;  natural  siie.  Fig.  2.  Beaver;  reduced one-hatf.  Fig.  3. 
Common  Brown  Rat;  enlarged  one-half.  Fig.  4.  Orey  Squirrel;  natu- 
ral size.    Pig.  5.    Chiprannk  ;  natural  size. 

Pig.6.  Hinder  aspect  of  tihia  and  fihula  of  Pockct-Gogher.  Fig.7.  Hinder 
aspect  of  tibia  and  fibula  of  Beaver;  reduced  one-half.  Pig.  8.  Binder 
aspect  of  tibia  and  fibula  of  Prairie  Dog. 
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PLATE  VI 

I.  Baompbalas  winoaeaaiaa.ap.  Upperrarfaceof  afragmcntreconstnKtcd 
from  other  specimeni. 

2  and  3.    Cyrtoeeriu  winotticum  n.  ip.    Pragmcnti  oftwo  Btaelli  prMerred 

as  interior  casts.    The  last  has  a  part  of  the  chamber  of  balritatioii  at- 

Uch^. 
*.    Cjrtoixraa  dnabacftcnse  n.  sp. 
5,  6  and  7.    Piloeer&a  corniculum  a.  sp.    (5)   Specimen,  drawn   with  the 

concavity  of  the  last  septnm  indicattd  in  dotted  lines.    (6)  Another 

Specimen  and  (7)  cross  section  of  the  same. 
8,  9  and  10.    Aacoceraa  gibberoaam  n.  sp.    Side  view  of  the  septate  portion 

as  an  internal  cast,  and  (9)  lonKitndinal  and  ( 10)  transverse  sectioDS 

of  the  same. 

II.  Badooerat  eoaaaetam  o.  sp- 
12-    Lipgala  dolata  n.  sp. 

13.  Receptacniites-like  structure  from  the  Shakopee. 

14.  SabuUtel  exacta*  n.  sp. 
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[Pafier  G] 

THE  STRUCTURE,  LITHOLOGY  AND  GENESIS  OF  THE 
MAGNESIAN  SERIES  OF  THE  NORTHWEST- 
ERN STATES 

[Abstract  ] 
By  C.  W.  Hall 

An  investigation  of  the  dolomites  of  the  upper  Mississippi 
river  valley  was  begun  more  than  a  year  ago.*  The  studies 
to  follow  have  been  only  in  part  carried  out.  This  paper,  present- 
ed at  the  meeting  of  the  Academy  held  December  6th,  1892,  con- 
tained historical  matter,  a  discussion  of  the  method  of  the  study 
pursued,  and  a  presentation  of  some  microscopic  results.  In  view 
of  the  writers'  intention  to  take  up  again  the  lines  of  experimen- 
tation and  examination  begun,  and  the  lack  of  space  in  this  Bulle- 
tin, at  the  present  time  only  a  summary  is  given  of  the  points 
discussed  and  the  results  then  set  forth. 

But  that  some  of  the  results  of  the  field  work  and  necessary 
comparisons  may  be  available,  it  is  thought  best  to  present  a 
key  to  the  nomenclature  of  the  Magnesian  series.  This  is  given 
on  the  basis  of  the  naming  applied  in  the  paper  of  the  authors 
just  cited.  The  names  were  derived  by  an  historical  process 
and  are  apparently  in  undisputed  use  at  the  present  time.  In  or- 
der that  the  formations  may  be  recognized  in  the  field  under  the 
names  assigned  to  them  and  that  the  literature  may  be  used  with- 
out confusion,  this  key  has  been  prepared.  Dr.  F,  W,  Sardeson 
has  assisted  in  its  tabulation. 


■The  general  results  of  the  Investisation  have  been  published  Elsewhere 
owing  to  the  unavoidable  delay  In  the  publication  of  this  Bulletin.  For  these 
results  the  reader  la  referred  10  "The  MagneHlan  Series  of  the  Northwestern 
States,"  by  C.  W.  Hall  and  P.  W.  Sardeson,  Bulletin  Ceol.  80c.  America,  Vol. 
VI,  1896,  pp.  167-1S8,  with  one  plate. 
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Of  the  names  which  occur  in  the  Minnesota  Geological  and 
Natural  History  Survey  Reports,  the  meaning  is  as  follows  : 

St.  Lawrence  means  St.  Lawrence, 

in  the  Second  Annual  Report  (1873),  p.  iji. 

in  the  Final  Report,  vol.  i    (1884),  p.  4n- 

"    3   (1888),   p.  xxi. 

"     "  p.    70. 

"    "  p.  1 19. 


" 

"  " 

P- 

381. 

St.  Lawrence 

means  Oneota, 

n  the  Fourth  Annual 

Report  {i87S) 

P- 

31- 

n  the  Fifth 

"       (1876) 

P- 

29. 

n  the  Final  Report, 

vol.  I  (1884). 

pp. 
P 
P- 

117-123. 
254. 

382. 

Jordan  means 

Jordan 

n  the  Second  Annual  Report  {1873) 

P- 

47- 

n  the  Final  Report, 

vol.   1    (1884) 

P 

416. 

:    : 

"        2    (1888) 

P 
PP 
P 
P 
P- 

70-71. 

161. 
138. 

Jordan  means  New  Richmond  Sandstone, 

in  the  Fourth  Annual  Report  (1875),  p.    3;. 
in  the  Fifth  Annual  Report  (1876),  p.    28. 
in  the  Final  Report,  vol.  i  (i884>,  pp.  217-321. 
,.      ..  p.  jjj, 

"      '■  p.  284. 

"      "  p.  335- 

Magnbsian  Limestone  means  Oneota, 

in  the  Final  Report,  vol.2    (1888),  p.    21 
Lower  Magnesian  means  Oneota, 

in  the  Final  Report,  vol.  2(1888).  pp.      9,12,:^ 
■'      ■■  pp.    70-72. 

' p-  409- 

LowER    Magnesias    means   Oneota,    New    Richmond    and    Shakopee 
together 


n  the  First  Annual  Report, 
n  the  Fourth    "  " 


(i87i).pp.    78.80. 

( 1875).  P-  3*- 
■■  "     p.    87. 

the  Final  Report,  vol.  1  (1884)  p.  253. 

"    2  (1888)  p.  124. 
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Main  Bodt  of  Limestone  means  Oneota  and  Shakopee, 
in  the  Final  Report,  vol.  2.  (1888),  p.  382. 
New  Richmond  ot  Richmond  ineans  New  Richmond, 

in  the  Final   Report,  vol  1  (1888),  p.      9.".37- 
"       ■'  p.    80-83 

p.  388. 

Shakofee  means  Shakopee  formation, 

in  the  Fourth  AoDtial  Report  (187;),  p.  38. 
in  the  Fifth  Annual  Report  (1876),  p.  26. 
in  the  Final  Repon,  vol.   i  (1884),  pp.  3i7-2i(> 

P-  252. 

"      "  p.  285. 

■•      2  (1888)  p.    21. 

■      "  pp.      9.  10. 38- 

"      "  pp.    70-73- 

Shakopee  means  Oneota,  New  Richmond  and  Shakopee  together. 

in  the  Second  Annual  Report  (1873),  p.  138. 

in  the  Sixth  Annual  Report  (1877),  p.  12a 

in  the  Final  Report,  vol.   i  (1884),  p.  336. 

p.  4*). 


I  08 


1.  p.  124. 


In  the  Wisconsin  Geological  Survey  reports,  especially  the 
Final  Reports  of  the  Survey  of  1873-1879,  the  name  Potsdam 
sandstone  is  uniformly  used  for  all  the  formations  from  and  in- 
cluding the  Jordan  sandstone  downwards  into  the  Cambrian, 
The  name  Madison  beds  or  sandstone  is  consistently  used  for  an 
upperpart  of  the  Potsdam,  and  also  the  name  Mendota  beds  or 
limestone  for  the  next  lower  part.  As  now  kijown,  these  two 
formations  are  equivalent  to  the  formations  in  Minnesota,  respec- 
tively Jordan  (syn,  Madison)  sandstone  and  St.  Lawrence  (syn. 
Mendota)  formation.  Unfortunately  the  rules  of  nomenclature 
here  require  the  newer  names  to  yield.  The  change  can  be 
easily  applied  because  the  displaced  names  were  consistently  usetl 
in  relation  to  the  geologic  formations.  Detailed  citation  is  there- 
fore not  necessary. 

The  name  Lower  Magnesian  limestone  is  applied  in  the  Wis- 
consin reports  without  discrimination  between  the  upper,  Shako- 
pee, and  lower,  Oneota,  dolomite,  both  of  which  formations  the 
name  covers,  excepting  by  one  author,  L.  C.  Wooster  (vol,  4, 
1882,  p.  106),  who  distinguishes  the  Lower  Magnesian  proper 
(i.e.,  Oneota)  from  the  Willow  River  beds  (i.e,  Shakopee)  and 
designates  the  sandstone  between  them  New  Richmond. 
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In  Iowa  the  small  extent  of  surface  exposures  is  productive  of 
fewer  descriptions.  The  name  Potsdam  sandstone  included  all 
formations  below  the  Lower  Ma^esian  limestone,  and  the  name 
Lower  Magnesian  covered  all  rocks  to  the  St.  Peter  sandstone 
until  recently,  McGee  uses  the  name  Oneota  for  the  formation 
exclusive  of  the  Shakopee  and  New  Richmond.*  Charles  R. 
Keyes  follows  McGee  in  his  studies  of  the  current  year.t 
The  further  topics  of  the  paper  are  summarized  as  follows: 

1.  In  Minnesota  there  are  two  well  defined  dolomite  forma- 
tions, Oneota  and  Shakopee.  Below  these  is  a  great  thickness  of 
sandstone  and  green  shales  into  which  a  few  stray  bands  of 
dolomite  enter  and  give  dolomitic  character  to  certain  layers  of 
the  St.  Lawrence,  Above  the  Shakopee,  after  more  than  one 
hundred  feet  of  sandstone,  comes  the  Galena  series  characterized 
by  a  weakening  of  the  dolomitic  habit  through  the  occurrence 
of  a  limestone  with  less  than  fifteen  per  cent,  of  magnesium  car- 
bonate. 

2.  A  marked  faunal  break  separates  the  St.  Lawrence  forma- 
tion from  the  sandstone  beneath ;  anotl]er  break  occurs  between 
the  Oneota  and  Shakopee,  the  two  dolomites  named  above,  and 
a  third  betweeen  the  Shakopee  and  St.  Peter  sandstone.  These 
three  faunal  breaks  establish  at  least  three  faunas  and  three  cor- 
responding time  divisions  between  the  Algonkian  and  the  St. 
Peter  (Chazy). 

3.  Below  the  St.  Lawrence,  and  extending  downwards 
to  Algonkian  rocks,  lies  a  sandstone,  generally  a  very  pure  quartz 
sand  but  locally  of  a  varying  composition,  which  is  recognized 
by  paleontologists  as  upper  Cambrian.  Above  the  upper  Cam- 
brian lies  the  Lower  Calciferous,  carrying  the  St.  Lawrence 
sandstone,  shale  and  dolomite;  the  Jordan  sandstone  and 
the  Oneota  dolomite:  then  follows  the  upper  Calciferous  con- 
sisting lithologicatly  of  the  New  Richmond  sandstone  and  Shak- 
opee dolomite. 

4.  The  clean,  purely  quartzose  condition  of  the  sandstone 
formations  associated  with  the  dolomites,  together  with  the  semi- 

•The  PlelBtoccne  History  of  Northeastern  Iowa,  by  W  J  McGee,  Elev- 
enth Ann.  Rep.   Director  L'.  S.  Oeol.  Survey,  i890,part.  I,  p.  311. 

tThe  Geological  FormatlonB  of  Iowa,  by  Charles  Rollln  Keyea.  Iowa  Ge- 
Olos'cal  Sun-ey,  Vol.  I,  First  Ann.  Rep.  for  IS92.     Dea  Moines,  1893,  p.  £S. 
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crystalline  character  of  the  shales  associated  with  them,  leads 
to  the  conclusion  that  the  dolomites  and  all  associated  rocks 
must  have  undergone  extensive  chemical  changes. 

5.  The  dolomites  assume  many  interesting  characters.  The 
development  of  rhombohedral  grains  is  a  very  general  process ; 
the  structure  of  the  rhombohedra  presents  many  crystallographic 
features;  locally  too,  the  formation  of  a  siliceous  oolite  is  equally 
characteristic  of  the  Shakopee. 

December  6,  1892, 


[Paper  H} 

METEOROLOGICAL  STATISTICS 

By  William  Cheney 

These  statistics  are  the  result  of  personal  Meteorological 
Observations,  made  at  Minneapolis,  Minnesota,  by  William 
Cheney,  voluntary  observer  United  States  Weather  Bureau 
since  1864.  The  tables  here  given  cover  the  period  from 
1883  to  1894  inclusive  and  are  followed  by  a  Summary  of  mean 
weather  conditions  and  dates  of  maximum  and  minimum  tem- 
peratures. 
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[Paper  I] 

LETTERS  FROM  THE  MENAGE  SCIENTIFIC  EXPEDI- 
TION TO  THE  PHILIPPINE  ISLANDS 

By  Dean  C.  Worcester  and  Frank  S.  Bourns 

[The  following  lettara  were  written  by  the  two  jrouns  men  who  went  out 
as  leaders  of  the  Menace  Sclentiflc  Expedition  to  the  Philippine  Islands.  This 
Expedition  wae  fitted  out  and  maintained  from  tlie  sunjmer  of  ISBO  until  the 
cloae  of  18»2,  by  Louis  F.  MenflRe,  Ebq.,  a  citizen  of  W 
of  the  Minnesota  Academy  of  Natural  Sciences.      'H 

written  sh  reports  to  the  Academy  of  the  progrese  of  ._ 

tloD.  they  form'BO  Interesting  an  Itinerary  of  exploring  scientists  and  so  li. 
atructlve  an  account  of  a.  collector's  adventures  in  a  strange  region,  that  they 
are  published  for  wider  readli«.  Mr.  L.  A.  Griffin  has  selected  for  publication 
bere  only  the  paragraphs  pertaining  to  Che  scientific  EtepecCs  of  the  work  of 
the  Expedition. 

After  leaving  the  PhJUppIneB,  Mr.  Bourns  spent  some  time  In  Borneo  for 
the  double  purpose  of  taking  notes  on  the  relations  of  the  Borneo  fauna  and 
that  of  the  Islands  which  had  been  so  succeNsfully  explored  and  of  securing 
some  orange  for  the  Academy.  Hla  account  of  "An  Orang  Hunt  In  Borneo." 
written  for  another  use  by  the  Academy,  is  so  Interesting  and  so  fitting  an 
associate  to  the  letters  that  It  Is  given  a  place  at  their  close.— C.  W.  HalT.l 

I. 

Salay  Davo,  Guimaras  (opposite  Iloilo), 
Philippine   Islaiids,   December   12,   1890. 
Gentlemen  of  the  Minnesota  Academy  of  Natural  Sciences, 
Minneapolis,  Minnesota: 

Since  our  arrival  in  the  Philippine  Islands,  Sept.  6th,  we 
have  been  anxiously  awaiting  the  letter  promised  us  from  the 
Bishop  of  Minnesota  to  the  Archbishop  of  Manila  and  instruc- 
tions as  to  which  of  the  methods  of  preparing  birdskins  we 
should  follow.  But  as  mail  up  to  October  28th  has  arrived  and 
no  communication  from  you  has  reached  us,  and  as  it  is  past 
the  end  of  the  first  quarter,  we  have  decided  not  to  delay  longer 
in  writing  you,  and  accordingly  have  the  honor  to  submit  the 
following  report. 

We  were  subjected  to  a  great  deal  of  annoying  delay  in 
Manila,  on  account  of  the  non-arrival  of  our  letter  from  Spain. 
Since  our  visit  here  in  1887  the  laws  regarding  firearms  have 
been  greatly  changed,  making  it  much  more  difficult  to  import 
them  and  nearly  impossible  for  a  foreigner  to  obtain  permission 
to  use  them.     Just  as  we  had  obtained  permission  to  pass  our 
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goods  at  the  Custom  House  and  to  procure  proper  licenses,  a 
Royal  Order  from  Spain  was  received  by  the  Governor  General. 
This  fortunate  arrival  aided  us  greatly.  Not  only  were  our 
requests  promptly  granted,  but  in  addition  we  were  given  a 
special  letter  from  the  Governor  General  to  the  Governors  of  all 
the  provinces  which  we  intended  to  visit.  This  is  not  only  a 
letter  of  introduction  but  is  also  an  order  to  the  effect  that  all 
our  reasonable  requests  be  granted  and  our  safety  be  looked  after 
by  the  Governor  of  the  province  to  whom  the  letter  might  be 
presented. 

Besides  this  letter  we  obtained  one  from  the  Rl  Rev. 
Netter,  acting  Archbishop  of  Manila,  addressed  to  the  resident 
priests  of  the  Philippines.  This  letter  will  be,  and  has  already 
been,  of  great  service  to  us,  as  in  many  of  the  smaller  and  more 
out  6f  the  way  places  the  priest  is  the  only  white  man  to  be 
found  and  is  therefore  a  man  of  much  influence. 

Being  thus  well  supplied  with  letters  and  papers  from  both 
civil  and  ecclesiastical  authorities,  we  were  prepared  to  start 
out  on  our  work.  We  decided  for  our  first  trip  to  visit  Panay, 
Guimaras,  Ncgros  and  Siquijor,  but  as  the  boat  did  not  leave  for 
three  weeks,  we  were  compelled  to  look  out  for  some  suitable 
place  near  Manila  where  we  could  put  in  the  intervening  time. 
It  was  difficult  to  find  such  a  place  as  all  the  region  around 
Manila  is  under  cultivation  and  for  our  work  we  must  be 
near  the  forest.  Finally  we  met  an  American  named  Thomas 
Collins,  who  told  us  that  he  thought  his  place  would  just  suit 
us.  He  was  engaged  in  the  wood  business  at  a  small  place 
called  Quisao,  about  forty  miles  from  Manila  on  the  eastern 
side  of  the  great  Lake  of  Bay.  His  wood  boats  were  going  and 
coming  every  week,  making  it  easy  of  access,  so  we  accepted 
an  invitation  to  visit  him. 

Taking  small  river  boats  (bancas)  at  Manila,  we  went  up  the 
Pasig  river  to  the  lake,  where  we  found  one  of  Mr,  Collins' 
cascas  or  wood  boats  awaiting  us.  It  was  evening  when  we 
reached  the  boat  and  three  o'clock  A.  M,  before  we  set  sail,  but 
the  wind  being  favorable,  by  noon  of  the  next  day  we  were  at 
Quisao,  and  soon  comfortably  established  in  Mr.  Collins'  house 
and  ready  for  work.  The  forest  was  farther  off  than  we  had 
expected  to  find  it,  and  could  only  be  reached  by  two  hours' 
hard  tramping,  but  we  decided  to  make  the  best  of  it. 
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Unfortunately  it  was  still  the  rainy  season  and  we  were  in 
consequence  much  hindered  by  the  weather. 

We  stayed  there  from  September  27th  to  October  ifth,  work- 
ing as  much  as  the  weather  and  our  strength  would  permit,  and 
then  started  back  to  Manila.  We  started  Wednesday  in  order 
to  have  plenty  of  time  to  catch  the  regular  monthly  boat  leaving 
Saturday  for  Capiz,  the  town  in  North  Panay  we  wished  to  visit 
next.  We  expected  to  reach  Manila  in  twenty-four  hours,  thus 
leaving  us  ample  time  to  make  all  necessary  preparations  for 
our  projected  five  months'  trip  in  the  Central  Islands. 

But  we  soon  found  that  Philippine,  weather  and  Philippine 
boats,  especially  of  the  casco  variety,  are  not  to  be  depended 
on.  A  heavy  storm  drove  us  upon  a  rocky  shore.  The  expe- 
riences of  the  next  three  days  were  not  pleasant,  but  we  escaped 
being  wrecked,  and  reached  Manila  on  Sunday  morning,  miss- 
ing, as  we  supposed,  the  boat  for  Capiz.  On  our  arrival  how- 
ever we  were  pleased  to  find  that  the  sam?  stonu  which  had 
delayed  us  had  also  delayed  the  steamer,  but  that  she  would  sail 
at  three  o'clock  that  afternoon.  We  had  five  short  hours  in 
which  to  make  our  preparations,  but  succeeded  in  getting  the 
boat  just  as  she  was  starting  out 

The  results  of  our  work  in  Luzon  show  very  significantly  that 
much  remains  to  be  done  in  these  Islands.  Luzon  is  better 
known  from  a  geological  point  of  view  than  any  other  island  in 
the  group.  One  hundred  and  seventy-seven  species  of  birds  were 
already  recorded,  yet  during  our  short  stay  in  a  locality  close 
to  Manila,  which  has  been  frequently  visited  by  ornithologists, 
we  obtained  eight  species  of  birds  not  previously  recorded  from 
that  island. 

The  total  number  of  species  obtained  by  us  was  sixty-one ; 
the  number  of  specimens,  one  hundred  and  seventy-one.  We 
also  obtained  a  fine  lot  of  alcoholic  material.  We  shot  the  largest 
iguana  of  which  we  have  any  knowledge.  It  has  been  stated 
that  these  creatures  never  exceeed  five  feet  in  length,  but  the 
specimen  mentioned  measures  five  feet  and  four  inches.  On 
dissection  two  full  grown  chickens  were  found  in  its  .stomach. 
A  venomous  snake  nine  feet  and  four  inches  in  length,  which  we 
shot,  we  have  preserved  in  alcohol. 

We  were  disappointed  in  not  finding  land  shells  abundant. 


-abvGoO»^lc 


134  Menage  Expedition  to  the  Philippines 

but  hope  to  be  able  to  obtain  a  good  set  on  our  trip  to  north 
Luzon. 

Our  steamer  reached  the  mouth  of  the  Capiz  river  at  eleven 
o'clock  Monday  night.  We  were  landed  on  the  shore  with  all 
our  baggage  about  twelve.  By  two  however  we  had  everything 
safely  under  cover  in  a  nipa  house,  and  soon  after  had  our 
hammocks  strung.  Next  morning  we  sent  our  baggage  by 
boat  up  to  Capiz,  while  we  went  overland,  a  distance  of  about 
three  miles.  We  went  directly  to  the  tribunal  or  town  house 
and  finding  a  large  room  suitable  to  our  purposes,  moved  in. 
After  making  our  calls  on  the  various  officials,  we  began  to  look 
around  for  forest.  The  surrounding  country  was  low  and 
swampy,  and  planted  almost  exclusively  with  the  nipa  palm. 
The  long  leaves  of  this  palm  furnish  an  excellent  thatching  ma- 
terial, very  generally  used,  while  the  blossom  stalk  furnishes 
a  favorite  beverage  called  palm  wine  or  tuba  de  nipa.  This 
wine  is  very  similar  to  the  tuba  de  coco,  or  wine  obtained  from 
the  cocoanut  palm.  The  tuba  de  nipa  however,  besides  being 
used  as  a  beverage,  is  very  largely  used  in  the  manufacture 
of  a  stronger  distilled  wine  or  even  of  alcohol,  and  many  stills 
for  its  preparation  may  be  found  around  Capiz. 

We  had  been  previously  assured  that  we  should  find  good 
forest  around  Capiz,  but  in  this  we  were  disappointed.  Wednes- 
day, acting  upon  the  advice  of  the  priest  of  the  town,  one  of 
us  went  on  horseback  to  Panay,  a  small  village  eight  or  ten 
miles  away,  expecting  to  find  good  forest  there.  In  this  we 
were  again  disappointed,  the  region  around  Panay  being  very 
similar  to  that  around  Capiz.  No  time  was  lost  however  as  the 
small  boys  of  Capiz  proved  to  be  very  enterprising,  and  in  return 
for  a  few  coppers  supplied  us  with  wild  cats,  birds,  iguanas, 
monitors,  snakes,  lizards,  etc.  For  over  a  week  we  worked 
from  early  morning  till  late  at  night,  and  only  got  our  work 
finished  when  we  refused  to  buy  any  more  specimens.  Living 
Viverra  tangalunga  and  Paradoxurus  philippinensis  were  brought 
in  and  as  we  had  an  abundant  supply  of  fresh  meat  we  kept 
them  alive  for  some  time,  and  made  interesting  observations 
on  their  habits.  We  were  glad  to  obtain  iguanas  in  the  way 
we  did.  They  are  so  tenacious  of  life  as  to  be  able  to  run 
for  a  considerable  length  of  time  after  having  the  heart  cut  out, 
and  it  is  therefore  exceedingly  difficult  to  obtain  them  with  a 


(ibvGoOt^le 


Menage  Expedition  to  the  Philippines  135 

shotgun  without  injuring  them  greatly  as  specimens.  We 
obtained  perfect  skeletons  of  two  of  the  largest  size,  and  skins 
of  half  a  dozen  others.  As  it  takes  half  a  day's  work  either  to 
skin  or  to  skeletonize  one  of  these  animals,  we  hope  that  those 
prepared  may  prove  acceptable  to  the  Academy. 

At  the  end  of  a  week,  another  trip  on  horseback  was  made 
in  search  of  forest,  but  like  the  previous  one  was  unsuccessful. 
It  was  evident  that  forest  was  not  to  be  found  within  ten  miles 
of  Capiz.  On  Friday,  October  31st,  acting  on  the  recommenda- 
tion of  the  Governor  of  the  province,  we  started  for  Balete,  a 
small  place  some  thirty-five  or  forty  miles  away.  The  Governor 
assured  us  that  virgin  forest  surrounded  the  town. 

The  first  day's  journey  was  by  sea,  the  night  being  spent  in 
a  small  town  called  Batan.  In  the  morning  we  transferred  our 
baggage  to  a  small  river  boat  or  faroto  and  continued  our  jour- 
ney. We  followed  the  Jalo  river  up  to  Balete,  where  we  were 
well  received  by  village  authorities,  and  gladly  accepted  the 
invitation  of  the  native  priest  to  stop  with  him. 

A  short  investigation  satisfied  us  that  there  was  no  more 
forest  around  Balete  than  around  Capiz.  We  had  however,  on 
our  way  up  the  river,  passed  several  large  colonies  of  fruit  bats, 
and  upon  these  we  now  prepared  to  descend.  Within  a  week 
we  put  up  forty-four  skins  and  four  skeletons,  besides  some 
thirty  birds  and  considerable  alcoholic  material.  Unfortunately 
five  of  the  sldns  and  the  four  skeletons  were  destroyed  in  a 
rather  peculiar  manner.  It  is  quite  a  common  custom  in  the 
Philippines  to  keep  pigs  in  the  parlor,  but  we  did  not  suppose 
.  that  our  host  the  priest  followed  the  custom.  We  were  mis- 
taken however,  for  on  our  return  from  a  two  days'  hunt  down 
the  river  we  found  that  five  of  the  skins  and  the  four  skeletons 
which  we  had  left  nailed  to  the  wall  a  little  too  near  the  floor 
had  been  destroyed  by  the  priest's  pet  pig. 

On  Monday,  November  loth,  with  a  light  outfit,  we  em- 
barked in  two  small  river  boats,  and  started  up  the  river,  de- 
termined to  reach  the  forest  if  possible.  The  river  soon  became 
so  small  that  it  was  very  difficult  to  get  along,  even  with  our 
small  boats.  The  boatmen  were  often  compelled  to  draw  the 
boats  by  hand  over  long  rifts  or  small  waterfalls.  After  eight 
hours  of  this  kind  of  traveling  we  reached  the  house  where 
we  were  to  stop.    It  was  the  last  house  of  any  size  on  the  river 
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and  is  the  property  of  a  native  of  some  means,  who  is  engaged 
in  growing  hemp  on  the  mountain  sides.  We  were  stiil  distant 
about  a  three  hours'  walk  from  the  forest,  but  were  as  near 
as  we  could  get  with  our  baggage. 

Our  first  day's  hunt  convinced  us  that  we  had  struck  good 
ground,  so  we  settled  down  for  ten  days'  work.  The  forest 
was  too  far  away  to  make  it  practicable  to  go  there,  shoot  our 
birds,  return,  and  skin  them  the  same  day,  so  we  adopted  the 
following  plan  of  work : 

One  of  us  accompanied  by  a  guide  would  start  early  in  the 
morning  for  the  woods.  At  noon  a  messenger  from  the  house 
would  take  him  his  dinner  and  a  supply  of  loaded  shells,  and 
carry  back  the  birds  shot  that  morning.  At  night  he  would 
again  be  sent  with  food  for  supper  and  breakfast,  and  would 
take  back  the  birds  shot  in  the  afternoon.  A  small  hut  on  the 
edge  of  the  jungle  furnished  a  shelter  for  the  night.  The  next 
day  the  same  operations  were  repeated,  the  hunter  returning  at 
night.  But  few  paths  could  be  found,  most  of  them  leading 
along  the  river  or  its  branches.  In  consequence  the  hunter's 
clothes  were  wet  all  day,  and  this,  combined  with  the  hard 
tramping  over  rocks  or  through  the  jungle,  made  two  days  of 
this  work  all  that  could  be  endured  without  rest.  So  for  the 
next  two  days  the  work  would  be  changed,  thus  making  it 
possible  to  obtain  birds  from  the  distant  forest. 

But  the  work  was  beginning  to  tell  on  us..  The  region  was 
noted  for  being  very  unhealthy  and  the  food  supply  was  running 
low.  Two  or  three  days  exhausted  the  supply  of  chickens/and 
then  we  were  compelled  to  depend  upon  our  guns  for  meat.  Bread 
or  beef  had  not  been  tasted  for  three  weeks,  boiled  rice  being 
our  staff  of  life.  Four  days  before  we  left  we  purchased  our 
host's  parlor  pig,  and  then  lived  quite  well  on  pork  and  rice. 
At  the  end  of  ten  days  we  returned  to  Balete  and  from  there 
went  directly  to  Capiz,  arriving  at  midnight,  November  23rd. 
On  the  following  Thursday  we  took  the  boat  for  Iloilo,  arriving 
Saturday,  November  29th. 

During  our  entire  stay  in  Panay,  we  were  much  hindered  by 
rain,  but  for  the  next  six  months  we  expect  to  be  free  from  that 
trouble. 

\Vhile  our  collection  of  birds  from  Panay  is  not  numerically 
large,  we  never  put  in  the  same  length  of  time  more  profitably. 
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so  far  as  scientific  results  are  concerned.  We  obtained  about 
250  specimens,  representing  about  80  species ;  about  60  of  these 
we  were  abie  to  identify  with  considerable  certainty. 

We  were  greatly  surprised  to  find  Aethopygia  magnifica, 
abundant.  This,  the  most  beautiful  sunbird  of  the  Philippines, 
has  heretofore  been  supposed  to  be  confined  to  the  island  of 
Negros.  The  female  we  found  very  difficult  to  obtain,  but 
we  succeeded  in  getting  three  specimens.  We  are  under  the 
imp'ression  that  it  is  still  undescribed,  and  would  be  glad  to 
receive  definite  information  on  the  subject.  We  also  have  a 
fine  series  of  specimens  of  Cinnyris  Guimarasensis,  including  both 
male  and  female.  This  bird  was  shot  new  by  us  on  our  previous 
trip,  and  was  supposed  by  Dr.  Steere  to  be  peculiar  to  Guimaras. 
The  female  however  was  not  obtained,  so  that  we  now  have  it 
for  the  first  time.  In  addition  to  the  above  we  have  four  species 
which  we  believe  to  be  new  to  science.  They  are;  (i)  A  small 
kingfisher  of  the  genus  Ceyx.  (2)  A  flycatcher  of  the  genus  Zeo- 
cephus.  (3)  A  flycatcher,  probably  of  the  genus  Setaria.  (4)  A 
frogmouth  of  the  genus  Batrachostomus.  The  latter  is  of  special 
interest,  being  a  Bornean  genus.  One  species  is  already  knowrt 
from  Palawan  and  another  from  Mindanao,  but  the  finding  of 
one  in  the  central  Philippines  is  a  great  surprise. 

In  general,  our  work  on  the  birds  of  Panay  seems  to  show 
a  closer  relationship  between  the  birds  of  Panay,  Guimaras  and 
Negros  than  was  previously  supposed  to  exist. 

Our  most  valuable  find  however  was  among  the  mammals. 
We  obtained  a  single  specimen  of  a  true  cat  from  Panay.  The 
specimen  obtained  is  a  young  female,  but  will  be  sufficient  to 
establish  the  species.  The  animal  is  well  known  to  the  natives 
under  the  name  maray  or  maral.  From  the  natives  we  ob- 
tained a  good  description  of  the  adult  male.  The  only  record 
known  to  us  of  a  cat  occurring  in  the  Philippines  is  in  Wal- 
lace's "Island  Life,"  where  Felis,  sp.  unknown,  is  noted  as 
existing  in  Palawan.  We  believe  that  neither  Viverra  tangalunga 
nor  Paradoxurus  philippinensis  were  previously  recorded  from 
Panay. 

Maccacus  philippinensis  was  abundant.  We  send  the  skin 
of  one  large  specimen,  the  skeleton  of  another,  and  several  skulls. 
In  addition  to  the  fruit  bats  we  send  specimens  of  other  species, 
one  of  which  we  hope  may  prove  to  be  new. 
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We  also  send  what  few  shells  we  could  obtain.  They  were 
very  rare  where  we  were  and  even  a  high  offer  to  the  natives 
failed  to  bring  in  a  satisfactory  supply. 

Our  alcoholic  collection  comprises  specimens  of  fresh  water 
fish,  reptiles,  amphibians,  crustaceans,  preparations  of  the  ali- 
mentary canal,  etc.,  etc.  We  cannot  at  present  give  even  an 
approximate  estimate  of  the  number  of  specimens,  but  the  col- 
lections from  Luzon  and  Panay  fill  an  eight-gallon  cask.  We 
shall  ship  mopt  of  the  above  at  the  earliest  opportunity,  retaining 
only  such  specimens  of  the  birds  as  we  need  for  the  purpose  of 
comparison  and  study. 

It  may  seem  strange  that  we  should  spend  so  much  time  in 
searching  for  forest  Many  of  the  islands  like  Palawan,  Min- 
danao and  Mindoro  are  completely  covered  with  jungle,  while 
others  such  as  Luzon,  Panay  and  Cebu  have  been  under  cul- 
tivation from  before  the  time  of  the  Spanish  settlement,  and  in 
them  it  is  difficult  or  even  impossible  to  find  virgin  forest.  But 
from  this  very  difficulty,  the  results,  when  once  the  forest  is 
reached,  are  such  as  to  prove  highly  satisfactory  from  a  sci- 
entific point  of  view. 

On  our  arrival  in  Iloilo  we  apparently  were  both  in  good 
health.  But  on  the  very  night  of  our  arrival  Mr.  Worcester  was 
taken  down  with  a  fever  peculiar  to  the  country,  known  as  "febre 
pemicioso."  This  fever  was  undoubtedly  contracted  in  the 
mountain  region  beyond  Balete.  Fortunately  medical  assistance 
was  at  hand,  and  serious  results  were  avoided.  Although  our 
plans  were  interrupted  to  some  extent  and  some  time  was  lost, 
we  are  once  more  in  condition  to  resume  work.  From  here  we 
expect  to  go  to  Negros  and  Siquija,  returning  to  Manila  in 
time  to  visit  Mindoro  in  the  dry  season.  There  we  expect  to 
spend  three  months. 

We  shall  have  the  honor  of  reporting  to  you  again  at  the 
end  of  our  Negros  and  Siquija  trips. 

The  last  mail  brought  us  the  certificate  of  membership. 
Allow  us  to  take  this  opportunity  to  thank  you  most  heartily  for 
the  same. 

We  remain,  gentlemen. 

Very  truly  yours. 

Dean  C.  Worcester, 
F.  S.  Bourns. 
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II. 

Manila,  March  19,  1891. 

We  have  the  honor  to  submit  the  following  report  of  the 
second  quarter's  work  of  the  Menage  Scientific  Expedition. 

On  December  26th  we  sailed  from  Iloilo  for  the  town  of 
Bais,  a  small  place  on  the  eastern  coast  of  Negros,  where  we 
arrived  on  the  28th.  We  at  first  thought  of  settling  down  in 
Bais  for  a  couple  of  weeks  and  making  a  collection  of  sea  shells.' 
but  found  it  impossible  to  get  a  suitable  house.  Just  at  this 
time  aid  came  to  us  from  an  unexpected  source.  We  received 
a  call  from  a  Spanish  gentleman  who  introduced  himself  as 
Senor  Ignacio  Simo.  As  we  afterwards  learned,  he  is' the  son- 
in-law  of  Senor  Joaquin  Montenegro,  the  wealthiest  sugar  planter 
in  this  part  of  Negros. 

Senor  Simo  said  that  he  had  heard  of  the  trouble  we  were 
having  in  finding  a  house  and  he  washed  to  offer  us  the  use  of 
a  small  house  situated  on  their  plantation.  We  were  very  glad 
to  accept  this  offer  and  moved  out  that  afternoon.  Instead  of  a 
small  house,  we  found  a  large  and  well  furnished  one,  usualh' 
occupied  by  Senor  Montenegro's  son,  which  had  been  vacated 
for  our  especial  use.  More  than  this  we  found  that  we  were  in 
reality  the  guests  of  Senor  Montenegro  and  his  family.  They 
aided  us  in  every  way  possible,  furnishing  us  with  men,  horses, 
or  carts,  whenever  we  required  them.  Their  kindness  was 
greatly  appreciated  as  it  not  only  made  it  pleasant  for  us,  but 
facilitated  our  work  greatly. 

We  worked  there  for  two  weeks  and  then  moved  into  the 
mountains.  Our  friends  furnished  us  with  twenty-twO  or  twenty- 
three  men,  so  we  were  able  to  take  all  necessary  baggage  and 
food.  We  went  back  about  a  three  hours'  journey  and  took 
up  quarters  in  a  native  house  conveniently  situated  on  the  bank 
of  a  small  mountain  stream.  We  were  well  located  as  the  forest 
came  up  almost  to  our  doors. 

The  people  of  the  region  are  all  savages,  called  by  the 
Spaniards  Monteses  (Mountaineers).  They  are  of  course 
Malays,  but  have  not  been  converted  to  Christianity  and  retain 
many  of  their  old  manners  and  customs.  For  instance,  one  of 
the  old  customs  which  still  clings  to  them  is  observed  when 
one  of  their  number  dies.     In  the  belief  that  the  departed  spirit 
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will  be  lonesome  without  company,  the  nearest  male  relative 
arms  himself,  starts  out,  and  kills  the  first  person  he  meets,  black 
or  white.  Fortunately  the  health  of  the  community  was  good 
during  our  stay.  Our  friends  strongly  advised  us  to  take  along 
a  few  soldiers,  for  the  moral  effect  upon  the  people,  but  as  we 
considered  that  the  moral  effect  would  be  to  make  them  think 
we  were  afraid  of  them,  we  deemed  it  not  best  to  do  so.  We  had, 
as  guides,  our  host  and  his  son,  and  experienced  no  trouble  what- 
ever with  the  savages,  though  on  numerous  occasions  while  hunt- 
ing in  the  forest  we  met  parties  of  them  fully  armed  with  their 
knives  and  spears.  After  two  weeks  of  work  in  this  place  we 
returned  to  the  plantation,  again  being  furnished  with  carriers 
by  our  friend  Senor  Montenegro.  The  next  two  or  three  days 
were  spent  in  arranging  and  packing  our  collections.  On  Jan- 
uary 30th  we  left  Bais  fer  Dumaguete,  which  place  we  left  two 
days  later  for  Siquija. 

During  our  stay  in  the  mountains  we  were  able  to  work  to 
the  best  possible  advantage,  the  forest  being  near  at  hand  and 
our  guides  familiar  with  all  parts  of  it. 

We  obtained  285  birds,  of  69  species,  12  of  these  being  new 
to  Negros,  and  two  of  the  12  new  to  us.  The  first  day  out  we 
were  fortunate  enough  to  obtain  a  sunbird  of  the  genus  Aetho- 
pygia  (Aethopygia  bonita,  Bourns  and  Wore  )  which  has  cer- 
tainly never  been  described.  It  is  one  of  the  smallest  and  most 
brilliantly  colored  of  the  Philippine  sunbirds.  As  it  feeds  in  high 
trees  it  was  very  difficult  to  shoot.  Careful  and  persistent  work 
during  our  entire  stay  brought  three  male  and  two  female  spec- 
imens. This  find  was  a  surprise,  as  the  sunbirds  are  much  sought 
after  by  collectors  on  account  of  their  brilliant  plumage,  and 
the  chance  of  discovering  new  birds  belonging  to  the  family  is 
very  small. 

Our  other  new  bird  is  a  kingfisher  of  the  genus  Ceyx,  of 
which  we  have  as  yet  but  a  single  specimen,  a  female.  ■  Its  pe- 
culiarities are  small  size  and  high  color.  We  also  found  in 
Negros  the  small  Ceyx  discovered  in  Panay,  though  it  was 
by  no  means  as  abundant  as  in  that  island.  We  were  fortunate 
also  in  obtaining  four  specimens  of  the  cat  described  in  our 
previous  letter.  Of  the  four,  two,  a  male  and  a  female,  are 
adult,  one  is  two-thirds  grown  and  one  a  kitten. 

In  one  respect  we  have  been  particularly  unfortunate  duritig 
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our  six  months'  stay.  That  is  in  regard  to  the  weather.  When 
we  reached  Negros  we  supposed  we  had  left  the  wet  season 
behind,  but  during  our  entire  stay  in  the  mountains  it  rained 
daily,  ending  in  a  sort  of  cloud  burst  which  raised  the  stream 
to  such  a  height  that  we  feared  we  should  not  be  ablfe  to  get 
out  in  time  to  catch  the  steamer  for  Dumaguete.  By  actual 
count  the  path  from  our  house  in  the  mountains  to  the  plantation 
crosses  the  stream  thirt\--four  times,  and  on  the  day  we  went  out, 
though  the  water  had  fallen  greatly,  it  was  waist  deep  at  most 
of  the  crossings.  This  last  grand  effort  of  the  elements  seems  to 
have  exhausted  the  water  supply  and  we  have  since  had  good 
weather. 

From  Dumaguete  to  Siquija  we  traveled  in  a  small  native 
boat.  The  journey  was  pleasant,  lasting  eight  hours,  very  good 
time  considering  the  facts  that  we  were  heavily  loaded  and  that 
currents  were  for  the  most  part  against  us. 

We  were  soon  established  in  our  old  quarters  in  the  tribunal, 
buying  birds,  shells,  etc.  We  had  many  friends  and  acquaint- 
ances there,  and  knowing  what  we  wanted,  and  that  we  gave 
coppers  in  exchange  for  birds  and  shells,  they  soon  were  hard 
at  work  collecting,  and  we  were  as  hard  at  work  preserving 
specimens  of  all  kinds.  The  people  are  very  poor,  a  man's 
daily  wages  being  only  five  coppers.  Many,  finding  they  could 
make  more  than  that  collecting  birds  and  other  specimens,  spent 
their  whole  time  at  it. 

The  second  day  after  our  arrival  Mr.  Bourns  was  taken  ill 
with  fever.  A  liberal  use  of  quinine  however  stopped  it  at 
the  end  of  the  third  day.  Although  it  showed  a  tendency  to 
return  on  one  or  two  occasions,  it  did  not  come  again  in  full 
force  until  we  reached  Dumaguete,  where  it  was  easily  stopped 
by  the  use  of  a  very  efficient  fever  remedy  which  we  have,  but 
which  we  had  unfortunately  left  behind  when  we  went  to 
Siqutja. 

After  a  seventeen  days'  stay  in  the  town  of  Siquija  we  moved 
back  into  the  mountains  to  a  small  place  called  San  Antonio,  five 
or  six  miles  from  Siquija  and  about  975  feet  above  the  sea  level. 
We  were  comfortably  established  in  an  old  deserted  "convento," 
once  occupied  by  a  priest,  but  since  his  departure  left  to  go 
to  ruin.  The  house  was  large  and  well  arranged  for  our  work, 
and,  although  rather  too  well  ventilated,  it  served  our  purposes 
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admirably.  After  two  weeks'  work  in  and  around  San  Antonio, 
we  returned  to  Siquija,  and  on  Friday,  March  6th,  sailed  for 
Dumaguete. 

The  results  of  our  work  at  Siquija  are  very  satisfactory.  The 
number  of  birds  previously  known  from  the  island  was  54.  To 
this  number  we  have  added  27,  of  which  at  least  four  are  new 
to  science.  They  are:  (i)  Another  kingfisher  of  the  genus  Ceyx. 
It  is  the  most  brilliant-colored  representative  of  the  genus  yet 
discovered.  We  have  three  specimens,  two  males  and  a  female, 
(2)  A  kingfisher  of  the  genus  Halcyon,  very  similar  to  Halcyon 
Winchelli,  but  brighter  in  color,  and  showing  one  or  two  other 
differences.  We  have  but  a  single  specimen,  a  male.  (3)  A  verj' 
remarkable  crested  cuckoo,  belonging  to  a  genus  unfamiliar  to 
us.  It  is  unlike  any  cuckoo  we  have  ever  seen  from  these  islands. 
We  regret  we  were  unable  to  obtain  but  a  single  specimen. 
(4)  A  cuckoo  which  has  become  protectively  modified.  It  so 
much  resembles  a  small  hawk  found  in  the  island  that  we  mis- 
took it  for  the  latter  when  seen  on  the  wing. 

We  left  San  Antonio,  arrived  at  Siquija  the  same  day  and  on 
Friday,  March  6th,  embarked  for  Dumaguete  where  we  arrived 
just  in  time  to  see  a  steamer  bound  for  Iloiio  (our  destination) 
sail  out  of  the  harbor.  We  fortunately  caught  a  boat  on  the 
following  Monday.  Although  we  had  only  220  miles  to  go,  it 
took  five  days  to  make  the  journey.  The  boat  stopped  at  several 
small  towns  in  Negros  and  Cebu  and  in  each  case  several  hours. 

One  of  the  stops  however  proved  of  great  value  to  us.  The 
island  of  Cebu  has  been  under  cultivation  for  so  long  that  very 
little  forest  is  now  left,  and  that  is  being  rapidly  destroyed.  The 
eastern  and  southern  parts  of  the  island  are  entirely  destitute  of 
anything  approaching  virgin  forest,  and  but  very  little  is  found 
in  the  northern  and  western  portions.  So  difficult  is  it  to  find 
forest,  that  collectors  have  done  very  little  there,  as  is  shown 
by  the  fact  that  only  fifty-five  birds  are  recorded. 

At  one  of  the  places  where  the  boat  stopped  to  load  sugar,  a 
bit  of  forest  could  be  seen  a  mile  or  two  back  from  the  coast. 
As  the  boat  was  to  stop  several  hours,  one  of  the  party  took  a 
gun  and  went  on  shore.  The  results  of  a  four  hours'  tramp  in 
the  woods  show  clearly  that  Cebu  is  still  a  good  field  for  a  nat- 
uralist. 
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Of  ten  birds  shot,  six  were  new  to  Cebu  and  one  of  these 
may  be  a  new  species. 

We  shall  revisit  the  place  probably  about  a  year  from  now. 
Mr.  Pickford,  an  English  planter  living  there,  says  it  is  about 
the  only  part  of  Cebu  where  good  forest  can  be  found,  and  that 
in  a  few  years  none  will  remain.  This  gentleman  also  offered  to 
aid  us  in  any  way  possible,  at  any  time  when  we  desired  to  visit 
the  island. 

We  are  now  making  preparations  for  our  Mindoro  trip.  It 
is  the  most  dangerous  trip  we  have  yet  to  make,  with  the  possible 
exception  of  the  proposed  trip  to  Sulu  and  the  interior  of  Min- 
danao, but  on  the  other  hand,  it  is  one  of  the  most  promising. 
The  island  is  inhabited  by  savages,  and  is  very  unhealthy.  As 
we  have  on  previous  trips  succeeded  in  managing  the  savages, 
we  think  that  we  can  do  so  this  time.  We  are  going  into  the 
island  in  the  dry  season  when  the  fever  is  least  prevalent,  and 
hope  to  avoid  sickness,  but  shall  not  neglect  to  take  along  a 
good  supply  of  medicines.  All  provisions  will  have  to  be  taken 
from  Manila,  as  in  die  interior  it  is  impossible  to  get  other 
"food  than  rice  or  sago,  with  perhaps  an  occasional  Jar  of  wild 
honey.  Such  a  bill  of  fare,  as  we  found  by  bitter  experience,  is 
not  calculated  to  withstand  the  influence  of  the  climate. 

Three  months  will  be  spent  in  the  island,  during  which  time 
we  shall  probably  be  beyond  mail  facilities.  On  our  return  to 
Manila  we  shall  report  to  you  in  full  regarding  the  work  done 
in  Mindoro. 

We  remain, 

Very  truly. 

Dean  C.  Worcester, 


F.  S.  Bourns. 


III. 


Sulu.  October  5,  1891. 

I  wrote  to  Mr.  Menage  by  Ae  last  mail,  but  delayed  my  letter 
to  you,  in  order  that  I  might  be  able  to  state  fully  the  results 
of  our  work  here. 

This  island  is  undoubtedly  the  most  dangerous  place  in 
the  Philippines,  and  this  fact  has  been  a  great  obstacle  to  us. 
We  have  been  obliged  to  hunt  together,  to  keep  an  armed  guard 
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of  friendly  Moros  with  us,  and  to  confine  ourselves  pretty  strictly 
to  one  region  in  our  hunting.  We  found  on  our  arrival  here  that 
the  Moros  were  not  nearly  so  well  provided  with  firearms  as 
we  had  been  informed,  and  that  they  were  as  a  rule  very  poor 
marksmen.  We  also  found  that  their  reputed  regard  for  English- 
men was  strictly  confined  to  unarmed  Englishmen,  that  they 
were  crazy  to  get  hold  of  firearms,  and  would  kill  a  man  of  any 
nationality  for  a  gun.  So  we  have  gone  in  fighting  order.  We 
had  little  to  fear  from  an  open  attack,  but  they  could  easily  hide 
in  the  woods  and  shoot  us  at  short  range. 

Our  instructions  from  the  Governor  were  brief  and  sig- 
nificant: "If  you  meet  an  armed  Moro,  order  him  to  put  down 
his  arms  and  retire.  If  he  does  not  instantly  comply,  shoot  him." 
Our  usual  good  luck  has  stood  by  us  however,  and  we  have 
confined  ourselves,  in  our  shooting,  to  natural  history  specimens. 

The  Spanish  authorities  have  been  very  kind,  giving  us  alt 
possible  aid  in  our  work,  and  in  spite  of  difficulties,  the  results 
have  been  very  satisfactory.  Before  leaving  home  I  compiled 
a  list  of  Sulu  birds,  but  could  find  only  twenty-seven  recorded. 
Immediately  on  our  arnval  I  began  to  make  inquiries  as  to 
whether  other  naturalists  had  been  here.  I  finally  heard  of  a 
person  who  was  here  in  1886,  ^  Whether  my  list  includes  the 
results  of  his  work  I  cannot  tell.  If  it  does,  we  have  added  fifty- 
eight  species  to  the  birds  known  from  the  island.  There  is  no 
virgin  forest  however  within  a  day's  journey  of  town,  and  it 
is  simply  out  of  the  question  for  us  to  go  farther  away  than  that 
As  it  is  we  have  had  one  or  two  close  shaves.  On  October  ist 
ten  Moros  are  reported  to  have  laid  an  ambush  for  us  on 
the  path  we  had  always  taken  before.  By  the  merest  chance 
we  went  another  way  that  day,  and  they  caught  a  Tartar  in  the 
shape  of  a  lot  of  soldiers,  who  were  out  himting  for  some 
cattle  that  had  been  stolen  the  night  before.  Last  Saturday  we 
caught  sight  of  a  single  Moro  sneaking  up  on  us  with  a  rifle. 
He  sprang  into  the  high  grass  the  instant  he  saw  we  had  dis- 
covered him,  and  made  his  escape. 

We  have  a  great  puzzle  in  the  small  blue  kingfishers  of  the 
genus  Ceyx  from  this  place.  They  vary  from  the  form  with 
indigo-blue  back  to  the  form  with  silvery-white  back  and  not 
a  vestige  of  blue  about  it.     One  seeing  only  the  two  extremes 
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would  not  hesitate  about  separating  them,  but  with  the  series 
of  specimens  that  we  have  it  is  a  hard  matter  to  decide  what 
should  be  done.  It  is  one  of  the  cases  where  it  would  be  con- 
venient to  "throw  the  intermediate  forms  out  of  the  window." 

Reports  as  to  Tawi  Tawi  are  most  encouraging.  The  natives 
are  friendly,  we  are  assured  that  we  shall  find  virgin  forest 
at  our  very  doors,  and  that  there  are  fifty  birds  there  for  every 
one  here.  The  Spanish  authorities  agree  that  the  island  has 
never  been  visited,  and  the  natives  agree  that  the  birds  there 
are  different  from  those  here.  Theoretically  they  ought  to  be, 
and  we  hope  to  break  the  record  both  on  number  of  specimens 
and  number  of  new  species.  Present  indications  are  that  Tawi 
Tawi  will  prove  one  of  our  best  islands,  if  not  the  best  one  of 
the  group. 

The  drawbacks  are  scarcity  of  food,  and  the  prevalence  of 
malarial  troubles,  but  we  have  plenty  of  provisions  and  plenty 
of  medicines.  From  Tawi  Tawi  we  shall  return  to  this  place, 
and  I  will  report  again  at  that  time. 

Some  valuable  Moro  arms  have  been  presented  to  us  by 
Spanish  officials  here  in  Sulu,  We  shall  make  a  much  more 
complete  collection  of  arms,  articles  of  dress  and  utensils  of  one 
sort  or  another  before  our  final  leave. 

Very  truly  yours, 

De-AN  C.  Worcester, 

IV. 

Sulu,  November  12,  1891. 
Your  letter  of  September  nth  was  waiting  for  us  on  our 
return  from  Tawi  Tawi  a  week  ago,  and  was  very  gladly  re- 
ceived. On  the  9th  of  October  we  arrived  at  Tataan,  in  the 
island  of  Tawi  Tawi.  The  entire  north  coast  of  Tawi  Tawi  is 
uninhabited,  except  at  Tataan  which  is  a  small  Spanish  military 
post,  kept  up  merely  to  maintain  their  claim  to  the  island. 
There  is  a  small  fort,  large  enough  to  accommodate  one  com- 
pany of  soldiers,  who  are  under  the  command  of  a  Lieutenant. 
There  is  also  a  Governor,  an  army  Captain,  who  combines  the 
office  of  Governor,  "Commandante"  of  the  post,  Administrator 
of  the  Post  Office,  Captain  of  the  Port,  and  I  cannot  say  how 
many  others.     The  present  incumbent  is  a  very  genial  gray- 
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haired  Spaniard,  who  treated  us  kindly  during  our  stay  and 
showed  us  every  courtesy.  Outside  the  fort  stand  the  house 
where  the  Governor  lives,  the  house  formerly  used  by  him,  which 
fell  to  our  lot  during  our  stay,  and  the  house  of  the  official  in- 
terpreter. Scattered  over  the  neighboring  hills  are  a  few  small 
clearings  where  some  poverty-stricken  Mores  cultivate  wild  rice. 
They  are  without  exception  escaped  slaves,  and  come  from  Ba- 
linbing,  a  pirate  settlement  on  the  opposite  side  of  the  island. 
Dependent  on  Spanish  protection,  they  are  entkely  harmless, 
so  that  there  is  no  danger  in  hunting  near  Tataan,  The  Governor 
and  Lieutenant  above  mentioned,  with  a  European  Sergeant,  are 
the  only  white  men  on  this  great  island.  The  southern  coast 
has  always  been  notorious  as  a  refuge  for  pirates.  There  are 
several  settlements  there  at  present,  of  which  Balinbing  is  per- 
haps the  most  noted,  but  all  the  places  are  under  the  surveillance 
of  Spanish  gunboats,  and  as  the  only  path  across  the  island, 
which  runs  from  Tataan  to  Balinbing,  has  fallen  into  disuse, 
we  felt  perfectly  safe.  ■ 

The  house  we  occupied  was  a  large  one,  made  in  the  usual 
way,  and  containing  but  a  single  room.  Fifteen  minutes'  walk 
brought  us  into  virgin  forest.  Our  first  few  days  of  work 
were  disappointing,  as  we  had  hoped  to  strike  an  entirely  new 
set  of  birds  in  Tawi  Tawi,  and  it  seemed  as  if  they  were  going 
to  turn  out  to  be  identical  with  those  of  Sulu.  But  as  birds  that 
were  extremely  rare  in  Sulu,  so  that  we  could  not  get  satisfac- 
tory sets  of  duplicates,  were  very  common  here,  we  felt  that  we 
could  put  in  our  time  profitably.  Some  very  pleasant  surprises 
awaited  us,  however.  The  first  was  a  pigeon,  of  the  genus 
Ptilopus.  There  are  several  "bloody-breasted"  pigeons  in  the 
Philippines,  but  this  one  differs  strikingly  from  all  the  others 
in  having  a  beautiful  orange  spot  on  the  breast,  in  place  of  the 
usual  red  one,  as  well  as  in  the  coloring  of  the  back.  It  is  a 
magnificent  bird,  and  we  decided  at  once  that  our  trip  to  Tawi 
Tawi  was  a  success,  even  though  we  got  nothing  else. 

We  did  not  have  to  remain  content  with  this  bird,  however. 
There  are  three  species  of  "racquet-tailed"  parrots  known  from 
the  Philippines.  They  are  rather  closely  allied,  and  distinguished 
by  the  shade  of  green,  the  amount  of  blue  on  head,  etc.  Well,  I  shot 
what  I  supposed  to  be  the  Sulu  "racquet-tall."  As  my  man 
picked  it  up  I  noticed  what  seemed  to  be  a  great  blood  spot  on 
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the  back  of  its  head.  This  surprised  me  greatly,  as  I  had  killed 
it  with  fine  shot,  and  had  been  particular  to  fire  when  its  head 
was  concealed  by  a  branch.  Closer  examination  showed  that 
what  I  had  supposed  to  be  a  blood  spot  was  a  bunch  of  red 
feathers,  squarely  in  the  center  of  the  blue  spot  on  the  head. 
It  is  a  most  singular  modification,  and  it  seemed  at  first  as  if 
it  must  be  a  freak,  but  this  red  blotch  is  universally  present  on 
the  heads  of  male  birds,  and  the  new  Prioniturus  from  Tawi 
Tawi  is  the  most  remarkable,  as  well  as  the  most  beautiful, 
species  of  this  genus  yet  discovered  in  the  Philippines.  We  were 
able  to  secure  a  good  series  of  specimens  in  fine  plumage. 

A  few  days  later  I  went  to  what  is  known  as  "the  big  river," 
some  six  or  eight  miles  inland,  to  hunt  for  kingfishers.  I  ex- 
pected to  find  Ceyx  argentata,  or  some  closely  allied  species.  I 
did  find  a  new  red  Ceyx,  and  also,  to  my  great  surprise,  a  new 
Alcedo.  Both  of  these  are  fine  birds.  The  red  Ceyx  resembles, 
in  a  general  way,  the  red  Ceyx  from  Basilan,  though  sufficiently 
different  in  coloring  to  leave  no  doubt  whatever  of  its  being 
a  different  bird,  but  the  most  remarkable  thing  is  the  change 
in  habits.  The  Basilan  bird  is  strictly  a  woods  bird,  subsisting 
entirely  on  insect  food,  and  never  found  along  streams.  The 
Tawi  Tawi  bird  is  invariably  found  along  streams,  feeds  on 
crabs  and  shrimps,  and  is  so  reluctant  to  leave  the  water  that 
it  is  comparatively  easy  to  shoot  one  after  once  seeing  it.  The 
Alcedo  was  a  great  surprise.  Only  one  species,  Alcedo  Ten- 
galensis,  has  hitherto  been  known  from  the  Philippines.  This 
ranges  over  the  entire  archipelago,  and  occurs  in  Tawi  Tawi. 
I  was  so  much  surprised  to  find  this  new  bird  there  that  I  marked 
the  first  few  specimens  "Ceyx"  in  spite  of  appearances ;  but 
I  saw  enough  of  the  bird  and  its  habits  before  leaving  to  satisfy 
me  that  it  is  a  true  Alcedo.  We  got  good  series  of  both  these 
fine  kingfishers.  We  also  obtained  a  single  specimen  of  a  new 
black  and  white  pitta.  This  was  killed  at  the  very  close  of  our 
stay  by  Mateo,  and  he  got  so  excited  when  he  saw  it  that  he 
shot  it  very  badly,  and  I  was  obliged  to  make  an  alcoholic  spec- 
imen of  it.  These  are  birds  of  which  we  can  speak  with  consid- 
erable certainty. 

We  also  have  the  following:  A  sunbird  most  resembling 
Cinnyris  JuHae,  of  Basilan,  but  differing  from  any  specimens 
we  ever  secured  in  the  greatly  increased  amount  of  red  on  the 
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breast.  It  is  probably  distinct,  but  may  be  only  a  variety.  An 
oriole,  resembling  Oriolus  Sturii,  of  Basilan,  from  which  it 
differs  in  having  under-tail  coverts  invariably  streaked  with  b|ack 
Only  one  of  the  specimens  we  obtained  in  Basilan  was  so  marked. 
It  also  has  a  gray  throat,  not  seen  in  Basilan  birds,  and  a  rather 
brighter  black,  probably  a  variety.  A  Phabotreron,  somewhat  re- 
sembling Phabotreron  amethystlna,  from  which  it  is  however 
readily  distinguished.  This  may  prove  to  be  a  new  species.  A 
kingfisher  identical  in  coloring  with  Halcyon  Winchelli  of  Ba- 
silan, but  differing  constantly  in  form  and  size  of  bill.  We  do  not 
know  what  to  make  of  this  bird.  A  kingfisher  which  greatly 
resembles  the  beautiful  Halcyon  coromanda  of  the  north  and  east, 
with  which  it  may  prove  identical,  I  am  not  prepared  to  say, 
as  we  have  not  seen  a  specimen  of  H.  coromanda  for  more  than 
a  year.  In  any  case  we  have  secured  some  fine  specimens  of  a 
very  valuable  bird,  not  hitherto  known  from  the  southern  islands. 
A  kingfisher  resembling  Halcyon  pileata,  probably  identical  with 
it,  but  the  latter  has  previously  beenknown  only  from  Balabac. 
We  got  only  two  specimens  of  H.  pileata  during  our  year's  work 
before,  and  I  do  not  remember  the  bird  with  sufficient  distinct- 
ness to  feel  sure. 

In  general  I  may  say  that  we  confined  ourselves  to  the  rare 
and  interesting  birds,  and  let  the  common  ones  go.  We  ob- 
tained a  starling,  probably  Stumia  violacea,  of  which  we  could 
get  no  specimens  before.  We  got  a  splendid  series  of  the  beautiful 
Aethopygia  that  we  first  found  here  in  Sulu.  We  obtained  a  fine 
series  of  specimens  of  the  small  blue  Ceyx  which  has  puzzled  us  so 
much,  varying  from  a  bird  with  brilliant  deep-blue  back  to  one 
with  a  silver-gray  back  and  no  blue  on  it  at  all.  This  is  the  most 
remarkable  variation  I  have  ever  observed.  Other  fine  birds 
we  have  in  abundance.  We  obtained  in  all  nine  distinct  species 
of  kingfishers  from  the  island,  besides  several  varieties.  Li>zon 
is  the  only  other  island  known  to  possess  as  many,  and  the  list 
has  been  completed  there  only  by  j'ears  of  work  by  half  a  dozen 
different  naturalists. 

We  put  up  four  hundred  and  eleven  skins.  Mr,  Bourns  was 
ill  during  the  first  eight  days  of  our  stay,  otherwise  the  num- 
ber would  have  been  larger.  We  could  not  get  the  slightest 
evidence  that  the  island  had  ever  been  visited  before.  We  were 
able  to  record  eighty-nine  species  of  birds.     We  never  did  510 
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well  in  this  respect  before,  either  on  our  former  trip  or  on  this 
one.  Our  nearest  approach  was  in  1S88  in  Samar,  where  five  of 
us  recorded  eighty-five  species  in  one  month.  Samar,  Hke  Tawi 
Tawi,  liad  not  been  previously  visited. 

Wild  hogs  are  so  abundant  as  to  give  us  fresh  meat  nearly 
every  day.  Deer  are  entirely  wanting.  In  this  respect  Tav.i 
Tawi  differs  from  Sulu,  Basilan  and  the  northern  and  central 
islands,  and  resembles  Balabac  and  Palawan.  The  difference 
is  difficult  to  account  for. 

I  now  come  to  the  curious  mammal  of  which  I  ^close  de- 
scription. Shortly  before  we  left  for  Tawi  Tawi  the  Jesuit  pi-iest 
here.  Padre  Marche,  informed  us  that  just  before  our  arrival  ' 
he  had  made  a  trip  to  Tajvi  Tawi,  and  had  bought  of  the  Moros 
there  a  curious  animal.  He  said  it  had  the  face  of  a  bear,  the 
hands  of  a  monkey,  moved  like  a  sloth,  and  was  called  "cocam" 
by  the  natives.  He  sent  it  as  a  gift  to  Padre  Sanchez,  the  priest 
in  charge  of  the  Jesuit  museum,  in  connection  with  the  coUcge 
at  Manila.  I  believe  nothing  of  this  kind  has  been  found  in  the 
Philippines  before,  and  it  makes  an  important  addition  to  the 
rather  meager  list  of  Philippine  mammals.  It  is  evidently  one  of 
the  Lemuridae,  but  as  generic  characteristics  are  not  given  in 
the  book  I  have,  I  cannot  go  farther. 

I  am  very  sure  the  creature  is  nocturnal.  We  had  a  "hard 
time  to  get  a  single  specimen,  but  I  have  got  track  of  a  place 
where  it  is  abundant.  We  expect  to  return  to  Tawi  Tawi,  and 
may  obtain  additional  specimens.  I  partially  skinned  the  sjjoc- 
imen  we  have  and  then  preserved  it  bodily  in  alcohol,  so  that 
the  skin  can  be  saved  and  an  anatomical  study  made  if  desirable  * 

Thursday,  November  26,  i8<ii. 
We  find  it  impossible  to  reach  Cagayan  de  Sulu  at  this  time, 
as  the  steamer  stopped  there  coming  down,  and  will  not  do  so 
going  back.  We  can  however  reach  this  island  readily  and  more 
cheaply  from  North  Borneo,  later  on,  so  it  will  make  no  dif- 
ference in  the  end. 

We  shall  arrive  in  Manila  a  month  sooner  than  I  expected 
unless  the  Calamianes  should  prove  rich  enough  to  warrint  a 
two  months'  stop.     I  shall  probably  write  next  from   Manila. 

aeiger.  No.  J89,  1892.  by  Henry 
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We  have  been  unfortunate  in  the  matter  of  our  pictures  of 
the  "cocam."  They  had  to  be  instantaneous,  with  one  exception, 
and  we  misjudged  the  sun,  and  took  them  too  early  in  the  morn- 
ing.   I  enclose  one  picture,  which  shows  the  creature  asleep. 

We  have  passed  the  time  very  quietly  sihce  I  wrote  the  first 
part  of  this  letter.  We  have  killed  a  fine  female  deer,  and  a 
good  wild  boar,  as  well  as  some  birds,  but  have  spent  most  of 
our  time  in  attempting  to  photograph  Moros  and  learn  as  much 
of  their  beliefs  and  customs  as  possible. 

The  former  task  has  been  a  most  difficult  one.  They  believe 
that  they  are  sure  to  die  soon  if  their  pictures  are  taken,  so 
we  have  to  steal  most  of  them.  Instantaneous  pictures  can  be 
taken  only  between  eleven  and  one,  at  this  time  of  year,  and  it 
rains  at  that  time  three  days  out  of  four. 

As  regards  information  concerning  their  beliefs,  customs,  etc., 
we  have 'been  most  fortunate.  We  got  into  the  good  graces 
of  one  of  the  Moro  dignitaries  in  attendance  on  the  Sultan, 
and  he  was  very  glad  to  trade  us  the  information  we  desired, 
for  tales  concerning  the  wonders  of  America.  We  have  learned 
things  in  this  way  that  we  could  not  possibly  have  learned  in  any 
other.  In  fact,  he  has  told  us  one  thing  which  a  Moro  is  for- 
bidden to  tell  on  pain  of  losing  his  head.  I  think  we  shall  be 
able  to  give  you  some  interesting  facts  concerning  the  Moros, 
on  our  return,  and  to  show  you  some  pretty  fair  pictures,  as 
well. 

We  expect  to  sail  for  Paragua  in  the  morning.    We  are  well 
rested,  free  from  fever,  and  ready  for  hard  woik  once  more. 
Very  truly  yours, 

Dean  "C,  Worcester, 


Puerto  Princesa,  Palawan,  P.  I., 

January  26,  1892. 
As  Mr.  Worcester  is  at  present  very  busy  with  other  matters 
and  the  time  before  the  closing  of  the  mail  is  limited,  he  has 
asked  me  to  write  you,  giving  some  account  of  our  work  in 
the  island  of  Palawan. 

We  arrived  upon  this  island  December  ist,  and  had  no  trouble 
in  finding  a  good  house  near  the  edge  of  the  town,  where  we  were 
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soon  established.  Our  first  work  was  to  care  for  four  specimens 
of  Tragulus  obtained  at  Balabac  while  the  boat  stopped.  We 
secured  in  all  seven  specimens,  of  which  we  how  have  three  in 
the  form  of  skins  and  four  as  skeletons.  They  were  all  obtained 
by  exchange,  we  giving  a  few  ordinary  but  brightly-colored  birds 
for  them.  We  were  very  fortunate  in  obtaining  these  specimens, 
as  this  little  deer  does  not  exist  in  Palawan  and  we  were  unable 
to  stop  at  Balabac  beyond  the  usual  halt  of  the  boat. 

The  month  of  December  was  spent  here  in  town,  collecting 
all  the  birds  we  could  get.  We  were  very  successful,  as  we 
obtained  550  specimens,  of  which  we  used  in  exchange  for  vari- 
ous things,  probably  fifty. 

This  month  we  have  also  obtained  some  birds,  so  that  in 
all  we  have  something  over  600  specimens,  of  99  species.  Of 
these  25  were  not  obtained  by  us  on  our  first  trip,  but  we  now 
fail  to  get  eleven  that  we  previously  captured.  Most  of  these 
however  are  water  birds  of  wide  range  and  little  value.  The 
only  valuable  birds  that  we  know  of,  not  in  our  present  collec- 
tion, are  two  hombills.  We  were  "fortunate  in  getting  a  very 
fine  specimen  of  Polyplectron  napoleonis,  or,  as  it  is  called  here, 
the  "royal  peacock.'  On  our  previous  trip  wc  were  unable  to 
obtain  a  single  specimen,  while  now  we  have  at  least  a  dozen 
males  in  fine  plumage  and  an  equal  number  of  females.  The 
male  of  this  species  is  probably  the  most  showy  bird  found  in 
the  Philippines.  Among  other  rare  birds  obtained  are,  Aetho- 
pygia  Shelleyi,  Arachuthera  dilutior,  Prionochilus  Johannae,  Zeo- 
cephus  cyaneiceps,  Tiga  Everetti.  As  to  new  birds,  we  cannot 
write  definitely  as  our  list  is  incomplete,  lacking  some  thirty  spe- 
cies. We  have  one  bird  from  the  mountains  that  interests  us 
greatly.  It  is  a  small,  nearly  tailless,  brush  or  ground  bird  and 
the  single  specimen  we  have  was  caught  in  a  lasso  set  for  the 
royal  peacock. 

At  the  end  of  the  first  month's  work,  having  a  good  set  of 
birds  of  the  island,  we  set  out  for  other  parts,  to  follow  up  re- 
ports that  were  brought  us  of  a  mountain  goat  and  a  very  large 
monkey.  We  also  hoped  to  be  able  to  get  more  of  the  mammals 
of  the  island  than  we  could  get  by  staying  in  town.  So  on  New 
Year's  day  we  started,  in  company  with  a  Spanish  friend  and  a 
number  of  Tagbanna  (native)  carriers,  for  a  small  settlement 
named  Tagbaroos,  situated  about  ten  miles  up  the  coast  and 
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quite  tiear  the  mountains.  The  natives  of  Tagbaroos  had  re- 
ported to  us  that  at  a  distance  of  a  day's  march  from  their  town 
there  existed  a  mountain  goat.  As  their  knowledge  of  the  an- 
imal was  very  slight  and  we  greatly  doubted  the  existence  of  the 
animal,  we  sent  our  trusted  hunter,  Mateo,  in  advance  to  see  if 
he  could  find  any  evidence.  Mateo  is  the  Malay  who  returned  to 
America  with  Dr.  Steere  in  -1874  and  was  afterwards  his  chief 
hunter  here.  He  was  gone  three  days  and  a  half  and  reported 
that  there  was  no  evidence  whatever  of  the  existence  of  a  goat 
in  the  region  he  visited ;  in  fact,  the  country  wa«  ^ot  suitable  for 
such  an  animal. 

Upon  the  receipt  of  this  news  we  decided  to  divide  our  forces, 
one  remaining  in  Tagbaroos  to  take  care  of  the  peacocks,  squir- 
rels, wild  cats,  etc.,  that  were  being  brought  in  daily  by  the  na- 
tives, and  the  other  going  back  to  Puerto  Princesa  and  from  there 
across  the  bay  to  another  native  village,  called  Igwahit,  to  start 
the  people  there  also  on  a  hunt  for  birds  and  mammals.  At 
the  end  of  a  week's  time  we  were  to  unite  in  Puerto  Princesa,  to 
get  our  home  mail  and  then  start  out  together  for  Igwahit.  This 
plan  we  carried  out.  The  lot  fell  to  Mr.  Worcester  to  go  to 
Igwahit,  and  with  Mateo  and  one  servant  he  left  on- January  5th. 
During  my  stay  in  Tagbaroos  I  was  kept  fairly  busy  with  pea- 
cocks, animals,  etc.,  and  felt  fairly  well  satisfied  with  the  week's 
work. 

On  arriving  at  Puerto  Princesa  on  January  loth,  I  found 
Mr.  Worcester  already  there  and  was  delighted  with  his  account 
of  operations  across  the  bay.  He  reported  that  the  natives  had 
taken  hold  of  the  work  in  earnest  and  the  village  was  engaged 
in  setting  snares  or  hunting  animals.  For  two  days  both  he  and 
the  two  servants  had  been  busy  from  morning  till  night,  when  a 
native  came  along  and  reported  that  they  had  captured  a  large 
snake  and  asked  if  he  would  buy  it.  They  were  in  the  woods 
hunting  for  porcupines  and  had  found  this  snake  in  a  hollow 
log  and  had,  with  great  trouble,  captured  it  and  dragged  it  to 
the  nearest  house,  where  they  had  it  tied  to  the  posts  beneath 
the  house.  After  a  very  few  questions  Mr.  Worcester  perceived 
that  if  the  snake  was  as  large  as  they  reported,  it  was  an  ex- 
ceedingly valuable  specimen,  so  he  immediately  agreed  upon  a 
price  and  early  next  morning  with  a  servant  he  set  out  for  the 
house. 
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On  his  arrival  at  the  house  he  was  pleased  to  find  that  the 
snake  exceeded  by  six  inches  the  length  given  by  the  man, 
actually  measuring  22  feet  and  6  inches  in  length  by  24  inches 
in  circumference.  With  small  trouble  the  powerful  animal  was 
chloroformed  and  then  killed. .  Then  came  the  task  of  skinning 
it  which  was  no  small  one,  I  assure  you.  But  the  work  was 
done,  the  skin  taken  off,  carried  to  camp,  cleaned  and  salted 
before  dark.  The  weather  was  so  favorable  that  by  the  end  of 
a  week  it  was  well  preserved. 

We  congratulate  both  the  Academy  and  ourselves  on  havings 
obtained  a  snake  of  this  size.  That  snakes  even  much  larger 
than  this  exist  here  there  is  no  doubt,  but  we  have  now  spent 
nearly  two  years  and  a  half  in  the  tropical  jungle  and  never 
before  have  we  seen  a  snake  that  even  approached  this  one  in 
size.  In  Mindoro  we  secured  one  thirteen  feet  and  eight  inches 
in  length  and,  although  we  hoped,  still  we  never  expected  to 
get  one  over  twenty  feet  long.  But  the  snake  was  not  the  only 
thing  secured  at  Igwahit.  Together  we  went  there  the  day  the 
mail  arrived,  and  all  of  that  week  we  were  busy  putting  up  birds 
and  animals.    Some  of  these  are  worth  notice. 

1.  The  flying  squirrel  (Pteromys),  of  which  we  obtained 
thirty-two  skins  and  some  skeletons.  This  squirrel,  of  which  we 
heard  accounts  in  1887,  is  a  very  pretty  animal,  a  typical  flying 
squirrel,  from  twenty-two  to  twenty-eight  inches'in  length,  vary- 
ing to  almost  pure  white.  In  most  cases  we  have  preserved  all 
the  bones,  so  that  skeletons  can  be  made  in  case  they  prove  more 
valuable  than  the  skins. 

2.  The  ordinary  squirrel,  Sciurus  Steerii,  of  which  we  have 
a  number  of  skins,  etc.,  and  some  specimens  in  alcohol. 

3.  Tupaia  (sp.?),  known  here  as  the  besin.  It  is  abundant 
and  we  have  a  number  of  specimens. 

4.  A  species  of  Histrix.  In  1887  we  obtained  a  single 
mounted  specimen  of  this  porcupine,  by  exchange  in  Manila.  We 
now  have  seven  skins  and  three  complete  skeletons,  besides  most 
of  the  bones  to  go  with  thtf  skins. 

5.  Six  skins  and  one  skeleton  (besides  extra  bones)  of  the 
"pantut."*  I  can  give  you  no  other  name  for  this  curious  an- 
imal. In  general  appearance  it  resembles  a  huge  mole.  Its 
fur  is  \ery  dark  brown,  almost  black,  and  quite  glossy.    The  legs 

•  MTdBcus  Mirchci  tieut,  ii  thenaiDestandini  inOccaaionBl  Paperi,  raf.  i.  p.  ei.Pre- 
limlnirt  Notes  on  the  Bird*  and  MnmmMs  coUected  brthe  Menace  ScliDlitic  Eiptdition 
to  the  Philippine  IslanKi,  br  Franlc  S.  Bourna  and  Dean  C,  Warcealfr,  1B94. 
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are  short  and  the  feet  are  armed  with  long  ciaws  for  digging, 
the  claws  of  the  front  feet  being  much  the  longer.  The  eyes 
are  small,  the  ears  inconspicuous  and  the  tail  almost  lacking. 
The  snout  is  very  like  that  of  a  pig,  and  from  what  the  natives 
say,  the  animal  gets  its  living  in -much  the  same  way  as  does 
the  pig.  The  most  noticeable  feature  of  the  peculiar  animal  I 
have  not  yet  described  nor  can  I.  It  is  the  odor,  and  it  is  for- 
tunate that  I  cannot  so  describe  it  that  you  can  get  an  idea  of 
what  it  is.  It  is  powerful  and  comes  from  the  liquid  contained 
in  two  small  sacs  placed  just  under  the  bones  of  the  rudimentary 
tail.  The  natives  here  say  that  this  animal,  with  its  powerful 
odor,  has  driven  out  of  the  island  both  the  deer  and  the  little 
Tragulus.  This  of  course  is  a  mere  superstition,  as  we  know 
that  both  Tragulus  and  the  pantut  exist  in  Balabac.  Most  of  the 
specimens  that  we  have  were  caught  in  lassos. 

6.  The  "manturong,"  of  which  we  have  a  single  specimen. 
This  also  we  are  unable  to  classify.  The  body  is  covered  with 
coarse  hair  of  a  dark  gray  color.  Eyes  dark  and  bright,  ears 
tufted  and  small,  tail  long  and  very  broad  at  base.  The  head 
resembles  that  of  a  raccoon.  Unfortunately  the  animal  had 
broken  off  most  of  the  front  teeth,  so  that  we  could  not  get  a 
good  idea  of  the  dentition. 

7.  A  rare  specimen  of  the  melu  (Paradoxurus  philippinensis). 
We  have  specimens  from  most  of  the  islands  visited.  Here  we 
have  obtained  one  that  differs  from  all  others  we  have  seen  in 
being  pure  black,  the  color  usually  being  brownish. 

Of  most  of  these  animals  we  have  a  good  number  of  spec- 
imens. Also  we  have  alcoholic  specimens  of  the  whole  animal, 
or  of  parts  of  it. 

The  only  animal  of  importance  we  feel  sure  exists  here,  which 
we  did  not  get,  is  a  species  of  cat  which,  from  the  description  giv- 
en us,  is  very  much  like  the  one  we  obtained  in  Panay  and  Negros. 

As  already  mentioned,  stories  were  told  us  of  the  existence 
of  two  other  animals,  a  mountain  goat  or,  as  they  called  it, 
"manda  rata,"  and  a  large  monkey  or*"pakduh,"  and  it  was  to 
prove  or  disprove  these  stories  that  we  put  in  the  last  week  of 
our  time  here.  The  whole  country  round  about  is  mountainous, 
the  highest  peak  near  Puerto  Princesa  being  called  Pulgar.  The 
Spaniards  in  the  town  informed  us  that  the  mountain  had 
never  been  climbed  and  was  inaccessible,  that  various  atttempts 
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had  be*;n  made,  but  that  no  one  had  ever  succeeded  in  getting 
a  third  of  the  way  to  the  top. 

The  natives  also  said  that  the  mountain  had  never  been 
climbed,  even  by  their  own  people,  but  they  gave  us  the  reason, 
the  fact  that  the  "pakduh"  or  large  monkey  lived  up  near  the 
peak,  and  they  were  afraid  to  go  up  there.  We  did  not  have 
much  faith  in  their  stories,  but  the  opportunity  was  a  good  one, 
for  determining  the  existence  both  of  the  "pakduh"  and  of 
the  "nianda  rata,"  or  goat,  because  if  the  goat  existed  at  all  in 
this  part  of  the  island  it  would  very  likely  be  on  this  wild  moun- 
tain. 

So  it  was  that  we  decided  to  make  an  attempt  to  climb  Pulgar. 
The  details  of  the  ascent  probably  would  not  interest  you,  Mr, 
Worcester  started  on  a  day  ahead  and  established  a  camp  at  an 
altitude  of  2,000  feet,  the  highest  point  ever  reached  by  the  na- 
tives. There  I  joined  him  the  following  day  and  the  next  morn- 
ing we  set  out  for  the  peak.  One  man  with  a  large  woods  knife 
went  ahead  to  clear  a  path  and  others  followed  carrying  blankets, 
provisions,  etc.  It  was  hard  work,  but  was  by  no  means  so  bad 
as  represented,  for  by  tWo  o'clock  P,  M.  we  were  at  the  summit. 
Our  success  was  undoubtedly  due  to  our  good  fortune  in  strik- 
ing a  ridge,  which  we  were  able  to  follow  to  the  very  top.  On 
all  other  sides,  with  possibly  one  exception,  the  mountain  ap- 
peared to  be  inaccessible.  We  spent  the  rest  of  that  day  and  a 
part  of  the  next  on  the  peak,  but  failed  to  discover  any  indications 
whatever  of  the  existence  of  goat  or  monkey. 

The  monkey  is  undoubtedly  a  niyth,  and  although  it  is  possible 
that  the  goat  exists  in  the  northern  and  more  rocky  part  of  the 
island,  it  is  certain  that  it  does  not  exist  on  Mt.  Pulgar,  nor 
could  it.  The  mountain  is  very  rocky  but  is  entirely  covered  with 
vegetation,  which,  although  stunted  at  the  top,  is  thick,  almost 
impenetrable  to  such  an  animal,  and  not  at  all  suited  to  it. 

We  should  like  to  visit  the  northern  part  of  the  island,  as, 
from  all  accounts,  it  is  quite  different  from  this  part,  but  are  un- 
able to  do  so.  The  steamers  do  not  call  there  and  at  this  time 
of  the  year  it  is  almost  if  not  quite  impossible  to  make  the  voy- 
age in  a  small  boat. 

Our  trip  to  Pulgar  was  not  without  some  results  however,  as 
we  were  able  to  secure  a  good  collection  of  ferns  and  mosses. 
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,  As  the  mountain  has  never  been  visited  before  it  is  not  improbable 
that  there  are  new  species  in  the  collection. 

We  also  found  a  number  of  species  of  .shells  that  we  had  not 
obtained  below,  some  of  which  may  possibly  be  new. 

We  have  in  all  over  650  specimens,  of- about  17  species,  of 
which  about  150,  of  14  species,  come  from  the  mountains,  the  re- 
mainder of  three  species,  being  the  common  shells  found  about 
the  town. 

We  also  obtained  a  few  butterflies  while  at  Igwahit,  Among 
them  we  have  five  specimens  of  a  very  rare  and  beautiful  species. 
A  German  collector  who  is  now  here  values  it  so  highly  that  he 
considers  it  a  good  week's  work  for  one  of  his  hunters,  if  he  can 
catch  a  single  specimen. 

We  are  now  awaiting  the  steamer  to  take  us  to  Culion,  an 
island  situated  between  Palawan  and  Mindoro.  It  is  one  of  a 
group  called  the  Calamianes.  Very  little  is  known  about  its 
fauna  and  we  can  get  no  information  except  that  shells  are  abund- 
ant and  a  species  of  deer  exists  there.  The  largest  island  of  the 
group,  Busuanga,  is  wooded  and  it  is  not  improbable  that  we  shall 
cross  over  to  it.  We  hope  to  find  something  new  or  interesting 
during  our  proposed  month's  stay.  Thence  we  shall  go  to  Manila, 
from  which  point  Mr.  Worcester  or  I  will  write  you  again. 
Yours  very  truly, 

F.  S.  Bourns. 

VI. 

Calapan,  March  8,  18^2. 

Since  writing  you  last  we  have  been  in  Culion  and  also  a  week 
in  Manila.  Our  time  in  Culion  was  very  short,  three  weeks  of 
working  _time.  We  found  very  little  forest,  and  that  of  poor 
quality  and  hard  to  work.  The  birds  and  mammals  are  very  sim- 
ilar to  those  of  Palawan.  Among  the  birds  there  were  varieties 
that,  in  some  cases,  might  be  marked  enough  to  form  new  species. 
We  cannot  say  that  we  have  them  new  however,  as,  much  to  our 
surprise,  we  learned  that  the  French  naturalist,  March,  was 
there  in  1885. 

After  a  week's  work  near  the  town  we  moved  to  the  centre 
of  the  island  and  for  ten  days  occupied  a  small  native  house. 
Here  we  hunted  birds  with  poor,  and  deer  with  good,  success. 
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We  put  up  fourteen  skins  of  animals  of  both  sexes  and  all  sizes. 
We  never  saw  anything  equal  the  abundance  of  deer.  We  killed 
them  with  rifles  and  with  shotguns,  and  caught  them  alive  wiih 
dogs,  and  one  of  the  party  actually  succeeded  in  catching  a  very 
young  fa-wn,  with  his  hands  alone. 

All  told  we  got  about  140  birds.  An  interesting  mammal  cap- 
tured was  a  fine  specimen  of  the  Manis,  a  scaly  ant-eater.  It  is 
identical  with  the  one  found  in  Palawan,  We  were  able  to  get 
only  a  single  very  poor  skin  of  native  preparation.  We  secured 
two  specimens  of  a  squirrel  which  we  never  before  obtained,  but 
presume  Mr.  March  got  it  before  us.  We  also  gathered  a  number 
of  land  shells  of  good  species.  Some  are  identical  with  Palawan 
forms,  while  others  are  peculiar  to  Culion  or  rather  to  the  Cala- 
maines  group. 

But  by  far  our  best  success  was  with  large  snakes,  of  which 
we  got  two.  The  first,  which  is  also  the  larger,  we  caught  while 
in  the  interior.  We  had  been  told  many  stories  about  large 
snakes,  so  when  we  got  among  the  savages  we  offered  a  substan- 
tial reward  to  anyone  who  would  find  and  show  to  us  a  large 
snake.  Soon  after  our  arrival,  two  savages  came  to  the  house 
and  said  they  were  ready  to  take  us  to  the  "house"  of  a  big 
snake,  not  over  a  mile  and  a  half  away.  So  we  prepared  ourselves 
for  work  and  set  out.  We  were  conducted  to  a  large  hollow  Ic^, 
lying  on  the  bank  of  a  small  stream,  and  through  a  crack  in  the 
log,  we  could  see  a  portion  of  two  coils  of  what  seemed  to  be  a 
snake  16  or  17  feet  long.  We  stopped  up  both  ends  of  the  log, 
enlarged  the  hole  near  the  snake,  and  after  some  trouble,  suc- 
ceeded in  getting  several  strong  rattans  around  the  animal's 
body.  Then  the  hole  was  still  farther  enlarged  and  we  began  to 
pull.  That  caused  the  snake  to  move  and  we  soon  saw  that  we 
had  a  larger  one  than  we  at  first  supposed.  At  first  the  snake 
braced  the  coils  so  that  we  could  not  stir  .it  but  finally  the  strain 
on  its  neck  became  so  great  that  it  relaxed  its  coils  and  with  a 
rush  it  was  hauled  out  into  the  bed  of  the  brook.  It  was  not 
at  all  active,  so,  after  admiring  it  for  a  few  minutes,  we  killed  it 
by  a  knife  thrust  into  the  heart.  It  measured  22  feet  and  8  inches 
by  22  inches  in  greatest  circumference..  In  the  log  we  found  a 
mass  of  89  eggs  which  the  animal  had  been  covering. 

It  took  us  the  rest  of  the  day  to  skin  it,  but  by  dark  we  had 
the  skin  at  the  house.    The  next  day  we  returned  and  cleaned 
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the  bones,  so  that  we  have  both  skin  and  complete  skeleton.  , 

The  day  we  left  CuHon  a  snake  19  feet  and  iiJ/<  inches  in 
length  was  brought  in.  We  had  just  started  to  skin  it  when  the 
boat  came  in,  so  we  were  obliged  to  take  it  on  board  and  skin  it 
there. 

We  considered  ourselves  very  fortunate  to  obtain  a  large 
snake  in  Palawan  and  never  expected  to  get  another  of  the  same 
size.  We  were  therefore  very  much  pleased  to  obtain  two  more 
skins  and  a  complete  skeleton  for  the  Academy. 

During  almost  all  the  time  in  Culion  we  were  very  much  handi- 
capped by  the  fact  that  Mr.  Worcester  was  troubled  with  his  eyes. 
What  the  trouble  was  we  do  not  know,  nor  could  the  doctor  in 
Manila  inform  us.  This  trouble  prevented  him  from  doing  any 
outdoor  work,  with  the  exception  of  one  day  on  our  arrival,  and 
the  two  days  when  we  were  working  on  the  snake,  when  he 
went  out,  against  his  better  judgment.  I  am  pleased  to  say  that 
he  is  now  much  improved  and  expects  to  be  well  in  a  few  days- 

We  spent  a  week  together  in  Manila,  during  which  time  we 
were  very  busy  indeed.  We  had  occasion  to  call  on  the  Governor 
General,  and  were  very  courteously  received.  The  readiness  with 
which  the  several  requests  we  had  occasion  to  make  were  granted 
was  very  gratifying. 

We  were  unable  to  finish  all  of  our  business  in  the  week  be- 
fore the  semi-monthly  steamer  left  for  Calapan,  so  Mr.  Worcester 
stayed  to  attend  to  it.  He  will  go  to  Batangas  by  steamer  and  then 
cross  to  Calapan  by  small  boat,  reaching  here  five  or  six  days 
later  than  the  steamer. 

With  regards  to  all,  we  remain 

Very  truly  yours, 

F.  S.  Bourns. 

VII. 

Manjuyot,  Negros,  May  2\.  1892. 
You  may  perhaps  remember  this  as  the  place  where  the  people 
catch  pearly  Nautili  in  deep-sea  traps.  It  is,  so  far  as  I  know, 
the  only  place  where  they  are  trapped,  and  when  I  was  here  be-' 
fore  I  was  informed  that  May  was  the  only  month  in  which  they 
could  be  obtained  to  good  advantage.    Since  then  we  had  shaped 
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all  our  plans  with  a  view  of  getting  back  here  at  this  time,  and  it 
is  needless  for  me  to  say  that  to  date  we  have  not  preserved  any 
specimens,  though  I  hope  soon  to  do  so. 

The  statement  that  the  pearly  nautili  can  be  taken  only  at  this 
time  seems  to  be  untrue,  as  the  inhabitants  here  say  they  took 
fifty  odd  in  a  few  days'  time,  some  four  months  ago,  and  ^te 
them.  A  lot  of  fine  fresh  shells  are  shown  in  evidence.  They 
seem  to  have  no  doubt  of  being  able  to  get  them  now,  I  arrived 
here  day  before  yesterday  and  already  have  everybody  setting 
baskets.    It  is  now  too  soon  to  hear  from  them. 

.  I  hope  also  to  be  able  to  obtain  specimens  of  the  wild  cat,  but 
cannot  expect  to  do  much  else,  as  there  is  no  forest  within  reach. 
I  may  possibly  be  able  to  get  a  number  of  species  of  land  shells 
through  business  men  who  have  natives  at  work  in  the  rhountains 
of  the  interior. 

Our  trip  from  the  time  we  left  Mindoro  until  Mr.  Bourns 
reached  Cebu  and  I  got  here  to  Manjuyot  was  unexpectedly 
short.  We  reached  Manila  in  the  afternoon  of  Monday,  May  9th, 
and  left  again  the  following  Saturday  morning.  During  our  short 
stay  in  Manila  we  had  to  repack  nearly  all  of  our  collections,  as 
we  had  been  unable  to  get  good  cases  and  barrels  in  Calapan, 
This,  with  the  work  of  shipping  our  collections  and  arranging 
an  exchange  with  the  Jesuits,  made  every  moment  more  than  full. 
Indeed,  we  were  obliged  to  spend  nearly  all  of  the  last  night  be- 
fore our  departure  in  the  work  of  packing  our  equipment  and 
supplies  in  order  to  get  away. 

On  my  arrival  at  Iloilo,  where  I  had  planned  to  spend  several 
days,  I  found  there  was  but  one  steamer  making  the  run  to  Bais 
and  that  left  in  the  afternoon,  so  I  had  to  make  another  desperate 
rush. 

We  took  upon  ourselves  the  exchange  of  a  timaran  with  the 
Jesuits,  for  material  from  their  museum.  They  have  always  been 
very  kind  and  courteous,  and  in  several  instances  have  rendered 
us  service  of  great  value,  notably  when  we  were  having  trouble 
with  our  things  in  the  custom  house  on  our  arrival  here.  They 
have  been  very  anxious  to  get  a  timaran,  and  as  they  had  much 
material  valuable  for  the  Academy's  collections  from  these  is- 
lands, we  felt  that  an  exchange  could  be  made  to  good  advantage 
to  both  parties.    The  specimen  we  gave  them  was  an  old  bull,  and 
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perfectly  preserved,  yet  I  am  sorry  to  say  it  was  somewhat  torn 
by  bullets,  being  shot  through  both  the  head  and  body. 

They  gave  us  in  return  a  collection  of  two  hundred  and  fifty 
species  of  shells,  mostly  sea  shells.  We  do  not  set  a  high  value 
on  this  collection  as  most  of  the  species  are  common,  but  it  will 
help  a  good  deal  when  it  comes  to  the  identification  of  the  shells 
we  have  already  sent  home.  Our  exchange  was  chiefly  for  arms, 
implements,  ornaments,  articles  of  dress,  etc.,  of  savage  tribes, 
largely  those  of  the  interior  of  Mindanao,  We  also  obtained  four 
wooden  idols,  from  the  same  region.  A  good  many  of  the  articles 
in  question  are  not  to  be  found  except  in  this  collection  of  the 
Jesuits.  We  are  to  receive,  also,  a  collection  of  land  shells,  and  to 
take  such  specimens  as  we  desire  from  their  set  of  Philippine 
birds'  e^s.  We  did  not  have  time  to  complete  the  exchange, 
nor  to  pack  the  material.  Everything  is  securely  stored  however 
and  wilt  be  sent  home  when  we  reach  Manila. 

In  addition  to  the  foregoing  we  got  a  fair  set  of  birds,  small 
but  good,  including  a  single  specimen  of  a  sunbird  which  is  en- 
tirely new  unless  obtained  by  Dr.  Platen  at  the  time  of  his  visit, 
and  this  is,  I  think,  improbable.  We  secured  a  fine  lot  of  Mang- 
yan  material,  including  a  partial  skeleton  with  a  good  skull  of  a 
man,  and  a  woman's  skull  in  excellent  preservation.  These  were 
obtained  in  deserted  houses  and  may  be  of  some  ethnologic  inter- 
est. 

We  found  two  very  rough  images  cut  out  of  soft  stone  by  the 
Mangyans.  They  were  in  the  woods,  near  the  shore  of  Nanjan 
Lake.  One  was  erect,  sitting  on  a  large  boulder.  The  other, 
was  lying  on  the  ground  with  its  head  broken  off.  What  they 
were  made  for  we  could  not  learn.  We  appropriated  them.  We 
send  a  bow  and  poisoned  arrow.  The  latter  should  be  treated 
with  respect. 

Two  large  python  skins  were  sent  in  the  last  shipment  of  ma- 
terial. One  is  dry,  the  other  in  one  of  the  barrels  with  timaran 
skins.  The  skins  of  a  cow  and  a  calf  timaran  were  utterly  ruined, 
owing  to  natives  getting  too  ambitious,  and  killing  three  timaran 
in  one  day.  We  threw  the  cow  skin  away,  saving  only  the  skele- 
ton. The  calf  skin  we  sent,  as  the  taxidermist  may  want  to  use 
some  of  the  hair  from  it,  and  it  took  up  little  room. 

The  other  skins  are  strictly  first-class  in  every  way,  and  mUch 
more  valuable  than  the  dry  skins  we  sent  before.    This  shipment 
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was  by  the  "Jennie  Harkness,"  an  American  ship  bound  for  New 
York.  If  she  .makes  the  trip  in  150  days,  starting  at  this  time  of 
year,  she  will  do  well.  Like  the  last  ship,  the  "Jennie  Harkness" 
goes  to  the  National  Cordage  Co. 

Stirred  by  our  success,  the  Spaniards  have  made  two.  attempts 
to  get  timaran  in  Mindoro.  One  of  them  failed  utterly,  and  the 
second  seemed  in  a  fair  way  to,  when  we  came  along. 

Wednesday,  May  24.  I  am  very  glad  to  be  able  to  report  that 
the  stories  about  pearly  Nautili  at  this  place  prove  to  be  entirely 
true.  The  natives  brought  in  two  night  before  last,  five  last  night, 
and  my  only  fear  now  is  that  they  will  bring  them  in  faster  than 
I  can  preserve  them,  I  wish  I  knew  how  many  could  be  used  to 
good  advantage,  but  shall  have  to  use  my  own  judgment  in  the 
matter. 

Sincerely  yours, 

Dean  C.  Worcester. 

VIII. 

Toledo,  Cebu,  June  25,  1892. 

Mr,  Bourns  is  at  the  present  moment  quite  busy  with  one  of 
the  attacks  of  fever  which  we  have  come  to  consider  a  part  of  the 
regular  order  of  things.  I  hope  however  that  this  will  be  a  light 
attack  of  short  duration,  as  is  usually  the  case.  The  fever  which 
has  troubled  Mr.  Bourns,  Mateo,  and  one  of  our  boys  was  un- 
doubtedly contracted  in  Mindoro,  Personally  I  was  very  fortu- 
nate in  being  ill  but  once  while  there,  and  have  had  no  return. 

Work,  since  our  arrival  in  the  island  of  Cebu,  has  been  most 
satisfactory  in  its  results.  Mr.  Bourns  arrived  here  sometime 
before  I  did.  He  found  that  the  beautiful  strip  of  forest  in  which 
we  had  expected  to  work  had  been  entirely  cleared  off  during  our 
absence.  He  spent  most  of  the  time  before  my  arrival  in  scouring 
the  country  on  horseback,  searching  for  a  favorable  place  to  work, 
and  succeeded  in  finding  one  just  before  I  arrived. 

We  are  quartered  in  a  Small  native  house,  or  rather  hut, 
where  we  suffer  much  inconvenience  from  our  confined  and 
narrow  quarters,  being  obliged  to  eat  and  sleep  in  the  one  small 
room  where  we  skin  and  dry  our  birds.    We  are  near  the  forest 
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however,  which  is  the  chief  desideratum.  Good  food  is  abund- 
ant and  cheap,  and  we  are  greatly  indebted  to  Mr.  Pickford,  an 
English  sugar  planter  hving  near  by,  for  much  kindness  received. 
Mr.  Bourns  stayed  with  him  before  my  arrival,  and  we  have  a 
standing  invitation  to  come  to  his  house  at  once  if  we  get  run 
down,  and  stay  as  long  as  we  like. 

The  number  of  species  of  birds  known  to  exist  in  this  island 
before  our  arrival  was  fifty-five.  These  might  well  be  divided 
into  two  groups.  One,  including  nearly  all  the  species,  consisted 
of  the  very  common  birds  frequenting  the  open  fields  and  groves 
of  palms  in  well  cultivated  country.  These  are  worthless  to  us 
now,  as  we  have  all  the  duplicates  we  can  hope  to  handle,  the 
species  being  nearly  all  widespread. 

The  other  group  included  a  few  peculiar  birds  found  about 
the  year  1876  by  an  English  naturalist  From  that  day  to  this 
no  one  has  been  able  to  rediscover  them.  We  had  never  even 
seen  specimens,  and  knew  them  only  by  name. 

We  have  found  almost  every  known  species,  including  all 
of  the  rare  ones  but  one.  The  latter  is  a  small  owl,  of  which  the 
only  specimen  known  was  shot  by  myself  when  we  were  here 
before.    This  can  be  obtained  only  by  accident. 

We  have  also  found  just  forty  species  never  obtained  in  this 
island  before,  and  this  in  spite  of  the  fact  that  the  island  has  been 
visited  by  nearly  all  the  naturalists  who  have  worked  in  the  Phil- 
ippines. 

We  failed  almost  completely  to  get  the  birds  we  wanted  on  the 
occasion  of  our  visit  in  1888,  and  so  are  the  more  rejoiced  at  our 
success  now.  This  will  prove  one  of  the  most  valuable  sets  of 
birds  obtained  by  us,  not  only  because  the  species  are  rare  or  un- 
known at  present,  but  because  it  is  probable  that  within  ten  years 
the  last  bit  of  forest  will  have  been  cleared  from  this  island  and 
many  species  will  become  extinct.  I  think  we  got  here  in  the 
nick  of  time-  We  cannot  pile  up  the  number  of  specimens  as 
rapidly  here  as  in  some  places,  for  it  is  rough,  hard  country  to 
hunt  through,  and  birds  are  scarce,  but  those  we  do  get  are  worth 
having. 

I  may  say,  also,  that  we  are  "-on  the  trail"  of  another  big 
snake.  He  is  reported  to  be  a  foot  in  diameter  when  not  gorged 
with  food,  and  we  have  offered  ten  dollars  for  him  if  he  comes 
up  to  contract  size.    This  would  break  the  world's  record,  and  if 
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we  should  ^et  it  you  had  better  send  it  to  the  "World's  Fair," 
1  think  you  would  capture  first  prize.  It  is  very  doubtful  if  we 
get  him  however,  as  he  hides  in  caves  and  the  natives  are  not 
over  anxious  to  crawl  into  dark  holes  to  look  for  him.  I  cannot 
honestly  say  that  I  blame  them. 

Personally  I  do  not  fear  the  big  snakes  half  so  much  as  I  do 
the  venomous  ones.  A  beautiful  specimen  of  a  species,  the  bite 
of  which  is  said  to  be  fata!  in  an  hour  or  two,  has  just  been 
brought  in.  These  creatures  give  us  the  crawls  always,  when  we 
get  hold  of  them,  and  we  are  half  afraid  to  go  into  the  woods  for 
a  week  afterward,  but  soon  grow  indifferent  again.  I  had 
hoped  there  were  none  here,  and  was  not  so  glad  to  see  the 
specimen  as  I  ought  to  be  from  a  strictly  scientific  point  of  view. 

We  are  glad  to  know  that  the  Aeadeniy  is  pleased  with  the 
big  snakes  already  sent.  They  ought  to  make  something  of  an 
attraction  when  well  mounted.  I  hope  the  first  skin  is  in  Min- 
neapolis before  this. 

Yours  very  sincerely. 

Dean  C.  Worcester. 

IX. 

Manila,  September  i,  1892. 

We  are  once  more  in  Manila  unpacking,  repacking,  shipping 
and  generally  preparing  for  another  period  of  work  in  the  "prov- 
inces." For  the  last  two  months,  or  since  we  wrote  you  last,  we 
have  been  at  work  in  Cebu  and  Samar.  When  we  wrote  we  were 
very  much  in  doubt  as  to  the  length  of  our  stay  here,  but  since 
then  we  have  received  a  letter  from  Mr.  Menage,  in  which  he  in- 
forms us  that  he  has  agreed  to  our  proposition  to  extend  the  time 
of  the  expedition  for  eight  months.  This  is  very  gratifying  to  us 
and  we  fully  appreciate,  as  must  the  Academy  also,  the  generosity 
shown  in  thus  enabling  the  expedition  to  complete  the  work.  As 
members  of  the  Academy  and  of  tliis  expedition  we  feel  that  we 
are  very  fortunate  in  having  so  liberal,  public-spirited  and  staunch 
a  supporter  as  Mr.  Menage.  We  hope  and  expect  that  the  re- 
-sults  of  the  work  will  fully  Justify  the  heavy  outlay  involved. 

Our  work  in  Cebu  resulted  very  satisfactorily.  We  succeeded 
in  reaching  fairly  good  woods,  and  secured  a  good  set  of  birds. 
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As  there  remains  verj"  little  forest  in  Cebu,  birds  are  difficult  to 
obtain  and  some  have  not  been  found  since  their  discovery  years 
ago.  We  were  very  much  pleased,  therefore,  to  get  good  sets 
of  such  birds  as  Phyllernis  flavipennis,  Oriolus  assimilis,  Pricm- 
ochilus  quadricola,  etc.  These  birds  are  even  now  rare  and  valu- 
.able,  and  as  time  goes  on  they  will  become  more  so  because  the 
forests  of  Cebu  are  rapidly  disappearing  and  in  a  few  years  will 
be  "gone.  We  obtained  two  or  three  that  are  probably  new, 
and  some  others  that,  although  not  new  to  us,  are  new  to  science, 
being  identified  with  new  species  before  obtained  by  us  in  Negros, 
Panay  and  Siquija.  Among  these  are  two  small  kingfishers  of 
the  genus  Ceyx  and  a  small  sunbird.  Another  interesting  find 
was  that  of  Aethopygia  magnifica.  This,  one  of  the  most  beau- 
tiful of  the  sunbirds,  was  discovered  by  Dr.  Steere  in  1874,  in  Ne- 
gros,  and  up  to  the  time  of  our  arrival  here  was  supposed  to  be 
confined  to  that  island.  As  we  wrote  at  the  time,  we  found  it  in 
Panay  in  October  of  1890,  and  now  we  find  it  in  Cebu.  It  seems 
quite  strange  that  it  should  have  escaped  notice  in  Panay  and 
Cebu  from  1784  to  1890,  and  we  are  very  glad  that  we  have  been 
able  to  add  it  to  the  fauna  of  these  islands. 

We  are  able  to  report  also  the  existence  in  Cebu  of  the 
"maral"  or  wild  cat,  of  which  you  have  several  s;>ccimens  in  your 
possession. 

On  our  arrival  in  the  city  of  Cebu  we  found  awaiting  us  a 
fine  lot  of  the  Venus'  flower  basket,  Euplectella,  which  had  been 
collected  in  compliance  with  orders  left  by  us  some  weeks  pre- 
vious. 

In  Samar  we  were  also  quite  successful.  It  was  from  Samar 
that  so  many  new  birds  were  obtained  by  the  Steere  Expedition 
in  1888,  and  as  very  careful  work  was  done  at  that  time  we  had 
very  little  hope  of  new  birds.  But  as  the  birds  from  Samar  are 
very  valuable,  we  went  cheerfully  to  work,  and  in  order  to  be 
near  the  woods  built  a  small  house  near  the  hills,  a  distance  of 
three  or  four  miles  from  town. 

Living  thus  on  the  edge  of  the  woods  we  were  able  to  get  an 
early  start  each  morning  and  to  spend  a  longer  time  in  the  woods 
than  is  usually  the  case.  We  were  thus  enabled  to  get  a  large, 
though  not  a  complete  set  of  the  known  birds.  Two  or  three 
of  the  birds  that  we  desired  escaped  us.  When  we  were  here  in 
1888  there  were  many  trees  in  blossom  or  fruiting,  and  from  these 
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we  could  frequently  get  birds  that  are  usually  very  difficult  to 
obtain.  This  time  the  trees  were  not  fruiting,  and  that  advantage 
was  lost  to  us.  We  did  obtain  however  three  birds  that  we  feel 
sure  are  new,  and  this  more  than  repaid  the  loss  of  the  known 
birds.  We  were  enabled  to  add  several  to  the  known  list  of  Samar 
birds. 

An  unusually  good  set  of  the  large  hornbills  from  Samar, 
including  both  skins  and  skeletons,  was  secured.  Our  good  for- 
tune in  capturing  these  birds  was  largely  due  to  the  discoverj-, 
by  our  Phihppine  hunter,  Mateo,  that  these  birds  will  answer  to 
a  call.  The  call  is  an  imitation  of  their  own  note,  being  a  short 
"haw"  given  in  a  deep  bass  and  very  short.  It  was  very  amusing 
to  hear  the  replies  of  the  birds  and  see  them  come  flying  down 
to  find  out  the  cause  of  all  the  disturbance.  We  also  secured  a 
good  series  of  the  smaller  hombill  Penelopides. 

On  our  arrival  in  Manila,  we  made  the  exchange  with  the 
Jesuit  Museum  and  secured  a  fine  collection  of  shells,  Moro  arms 
and  utensils,  native  idols,  charms,  etc.  We  were  much  pleased 
to  get  hold  of  this  material,  as  most  of  it  is  very  valuable  and 
difficult  to  obtain. 

We  have  just  made  another  shipment  of  sixteen  cases,  four 
kegs  and  one  bundle.  You  will  find  in  this  shipment  the  birds 
collected  during  the  last  three  months;  alcohohcs,  including  all 
of  the  specimens  of  the  pearly  Nautilus  collected  by  Mr.  Wor- 
cester in  Negros ;  the  Venus'  flower  basket  from  Cebu ;  a  large 
number  of  land  shells  from  Negros,  Cebu  and  Samar ;  all  of  the 
material  obtained  by  exchange ;  a  lot  of  bows,  arrows,  etc.,  from 
Mindoro  and  Culion,  and  a  collection  of  pottery  purchased  in 
Manila.  The  shipment  is  a  valuable  one  and  will  interest  not  only 
the  members  of  the  Academy  but  others  as  well. 

It  wasour  intention,  when  we  reached  Manila,  to  go  directly 
to  North  Luzon  and  the  Babuyanes  and  Balanes  islands;  but 
we  learned  that  during  the  rainy  season  we  could  not  work  to 
advantage,  so  we  were  compelled  to  change  our  plans  entirely. 

Mr.  Worcester,  with  Mateo,  goes  to  Romblon,  Sibuyan  and 
Tablas,  thtn  back  to  Manila  and  down  to  Culion  and,  about  Jan- 
uary first,  up  to  North  Luzon  and  the  adjacent  islands.  I  go  to 
Sulu,  Tataan  (Tawi  Tawi),  Cagayan  de  Sulu,  and  then  without 
returning  to  Manila  cross  over  to  Singapore  and  into  Borneo. 
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In  this  way  we  are  enabled  to  avoid  the  worst  part  of  the 
rainy  season  and  cover  the  ground  we  desire. 

It  is  of  course  not  so  pleasant  this  way,  as  we  are  copipelled 
to  be  alone.  But  the  work  required  it,  so  we  made  the  change. 
I  don't  expect  to  speak  English  again  until  I  reach  Singapore  in 
December. 

I  shall  write  to  you  from  time  to  time,  as  will  Mr.  Worcester, 
so  you  will  be  posted  as  to  our  work. 

Yours  very  truly, 

F.  S.  Bourns. 


Romblon,  October  23,  1892, 
I  am  -waiting  for  a  steamer  for  Manila  which  will  very  likely 
arrive  before  I  can  'finish  this  letter ;  but  I  will  at  least  begin. 
Mr.  Bourns  wrote  the  last  letter  we  have  sent  you,  from  Manila, 
just  before  we  separated.  Since  that  time  I  have  visited  the  is- 
lands of  Romblon,  Tablas  and  Sibuyan. 

I  arrived  in  Romblon  seven  weeks  ago  to-day,  and  was  very 
shortly  in  a  comfortable  house.  Romblon  is  an  island  almost  en- 
tirely under  cultivation,  and  I  had  not  hoped  to  be  able  to  do  much 
here,  expecting  merely  to  make  it  a  base  of  operations  in  visit- 
ing Tablas  and  Cibuyan,  A  steam  launch  left  for  Cibuyan  shortly 
after  my  arrival,  but  I  could  not  take  it,  as  it  was  necessary  for 
me  to  make  my  usual  call  on  the  Governor,  and  there  was  no 
time  to  do  so  before  the  launch  left.  A  heavy  storm  of  wind  and 
rain  set  in  at  once,  and  lasted  with  little  interruption  for  two 
weeks.  The  launch  was  unable  to  get  back  from  Cibuyan,  and  I 
was  stranded  here. 

I  was  able  however  to  put  in  my  time  to  much  better  advan- 
tage than  I  had  expected.  There  is  one  bit  of  forest,  near  the 
town,  and  we  were  so  anxious  to  see  what  could  be  found  that 
we  hunted  without  much  regard  to  the  weather.  The  first  day's 
work  resulted  in  the  discovery  of  two  new  birds,  a  "fruit-thrush"* 
and  a  flower  pecker. "t  These  were  the  only  new  birds  we  got, 
but  we  shot  a  good  many  old  ones  that  were  well  wortfi  having. 
We  are  well  pleased,  in  these  days,  with  an  island  that  gives  us 
even  two  new  birds.  We  found  forty-five  species  here.  These 
three  islands  are  famous  also  for  their  land  shells,  and  this  wet 
season  is  the  very  time  to  get  them. 


-abvGoO»^lc 


Menage  Expedition  to  the  Philippines  167 

I  shortly  had  all  the  small  boys  of  Romblon  in  my  service, 
and  during  our  two  weeks'  stay  made  a  large  and,  I  think,  a 
very  complete  collection  of  the  land  shells  of  the  island.  In  Tab- 
las  and  Sibuyan  we  made  fine  collections  of  shells  also.  We  have 
about  eight  thousand  specimens. 

The  shells  are  brought  in  alive,  a  few  at  a  time.  To  sort  out 
the  good  from  the  bad,  bargain  for  the  good  ones,  kill  the  ani- 
mals and  remove  them  from  their  shells,  wash  the  shells,  and 
then  wrap  each  one  in  paper,  and  pack  them  all,  has  been  a  good 
deal  of  an  undertaking.  The  shells  are  a  very  fine  set,  right 
through,  and  as  we  got  none  of  these  species  when  in  the  Phil- 
ippines the  first  time,  I  think  they  will  be  valuable  to  the  Acad- 
emy, both  for  exhibition  and  exchange.  Each  of  these  three  is- 
lands has  its  own  set  of  shells. 

Just  two  weeks  from  our  arrival  in  Romblon,  we  left  for 
Tablas,  on  the  steam  launch.  We  established  ourselves  in  a  town 
called  Badajos.  The  forest  was  conveniently  near,  birds  and 
shells  were  abundant  and  we  put  in  two  very  profitable  weeks. 
We  were  fortunate  in  having  uninterruptedly  fine  weather  during 
our  entire  stay.  We  found  immediately  two  species  of  birds  of 
-  great  interest.  One  is  a  new  Diarurus,*  the  other  a  flycatcher. 
I  am  not  prepared  to  say  that  the  latter  is  new,  as  there  has  been 
a  species  of  this  genus,  Philentoma,  recorded  from  the  Philip- 
pines for  some  years,  and  while  I  have  never  seen  a  specimen  of 
the  bird,  nor  a  description  of  it,  the  name  fits,  and  I  am  inclined 
to  thiiik  that  we  have  found  out  at  last  where  "Philentoma  cyan- 
iceps"  came  from.  If  not,  a  fine  new  species  of  the  genus  is  dis- 
covered. The  two  new  species  found  in  Romblon  are  also  abund- 
ant in  Tablas.  We  shot  a  single  specimen  of  an  owl  likely  to 
prove  new,  and  found  seventy-four  species  in  all.  I  have  al- 
ways feared  that  the  birds  of  this  island  might  prove  identical  with 
those  of  Panay.  Prof.  Steere  felt  so  sure  they  would  be  the  same 
that  he  did  not  think  the  island  worth  visiting.  Fact  is  better 
than  theory,  however.  The  island  differs  from  Panay  not  only  in 
the  occurrence  of  a  number  of  species  of  birds  entirely  distinct 
from  Panay  representatives  of  the  same  genera,  but  in  the  ab- 
sence of  whole  families,  as  hombills  and  woodpeckers,  as  well 
as  in  the  absence  of  deer,  which  abound  in  Panay. 

We  were  very  fortunate  in  making  connections  on  returning 
from  Tablas,    Arrived  in  Romblon  one  evening  in  a  native  boat, 
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we  left  the  next  morning,  in  the  launch  for  Sibtiyan.  The  di£- 
tanee  from  here  to  Tablas  is  short,  and  the  passage  reasonably 
safe  in  the  native  boats,  but  it  is  much  farther  to  Sibavan,  rnd 
the  passage  at  this  time  of  the  year  a  very  dangerous  one  for  sail- 
'  boats  of  any  description.  Had  we  not  caught  the  launch  we 
should  have  been  obliged  to  wait  until  it  made  another  trip. 

We  got  to  work  without  loss  of  time,  and  shortly  found  sev- 
eral interesting  species  of  birds.  The  three  which  especially  at- 
tracted our  attention  are  a  woodpecker,  a  kingfisher  and  a  "flow- 
er-pecker." We  found  a  magnificent  flycatcher  which  has  tin- 
colors  of  Cyanomyas  coelestis,  but  the  splendid  crest  on  the  hea'l 
is  longer  than  in  any  specimen  of  C.  coelestis  I  have  ever  seen, 
and  that  bird  has  never  been  found  in  any  of  the  islands  near 
these.  We  secured  sixty-four  species  of  birds  in  all,  and  thev 
are  a  queer  set,  quite  different  from  those  of  Romblon  and  Tablas. 
I  should  have  been  glad  to  remain  in  Sibuyan  another  week,  but 
we  had  to  choose  between  leaving  at  the  end  of  two  weeks  and  the 
risk  of  being  stranded  for  some  time,  and  it  seemed  best  to  go. 

Since  our  arrival  we  have  been  busy  packing  our  specimens 
and  rearranging  baggage  preparatory  to  anotfier  trip,  so  that 
we  may  be  able  to  make  a  quick  move  in  Manila  if  it  is  necessary 
to  do  so.    I  now  expect  to  go  next  to  Masbate, 

The  result  of  our  work  for  the  last  seven  weeks  may  b-i 
briefly  summed  up  by  saying  that  we  have  discovered  a  number 
of  species  of  birds,  possibly  new ;  have  made  a  larger  and  more 
varied  collection  of  land  shells  than  we  ever  did  in  the  same 
length  of  time  before,  and  have  found  what  birds  and  animals 
exist  in  three  islands  where  the  birds  and  animals  had  never 
been  studied  before,  and  concerning  which  nothing  was  previous- 
ly known. 

The  fauna  of  this  island  was  probably  once  identical  with  that 
of  Tablas,  so  far,  at  least,  as  birds  and  mammals  are  concerned. 
The  present  differences  have  been  brought  about  by  the  destruc- 
tion of  the  forest  here.  The  fauna  of  Sibuyan  is  quite  distinct. 
All  three  islands  are  poor  as  regards  number  of  species,  the  dif- 
ference being  apparently  made  up,  in  many  cases,  by  the  great 
abundance  of  representatives  of  the  species  which  do  exist. 

Manila,  October  30,  1892.  Our  steamer  was  four  days  late 
in  Romblon,  and  we  had  to  wait  all  that  time  with  baggage 


-abvGoO»^lc 


Menage  Expedition  to  the  Philippines  i6g 

packed,  which  was  exasperating.  We  arrived  here  Thursday 
noon,  and  leave  tomorrow  (Monday)  morning,  having  had  bare- 
ly time  to  do  the  necessary  work  here. 

We  are  in  the  best  of  health,  and  hope  to  rush  business  in 
Masbato  and  Ticao.  Sliall  be  back  here  in  five  or  six  weeks  and 
I  will  then  report  again. 

We  very  heartily  appreciate  Mr.  Menage's  generosity  in  al- 
lowing us  the  extension  of  time,  and  hope  that  both  he  and 
the  Academy  may  be  satisfied  with  the  results  of  it. 

With  many  thanks  for  your  kind  expressions  and  good  wishes. 
Very  truly  yours. 

Dean  C.  Worcester. 

XI. 

Manila,  December  8,  1892. 
Since  my  last  letter  to  you  I  have  spent  five  weeks  in  the  island 
of  Masbate.  The  month  of  November  is  usually  the  worst  in 
the  yepr  here,  and  this  year  has  been  no  exception  to  the  general 
rule.  We  had  one  typhoon,  rain  often  fell  uninterruptedly  for 
days  at  a  time,  the  fields  were  flooded  and  the  paths  nearly  im- 
.  passable  from  mud. 

However,  we  raised  the  number  of  species  of  birds  known  to 
inhabit  the  island  from  32  to  102,  and  made  some  valuable  finds, 
the  best  of  which  is  a  fine  species  of  Cittocincia  entirely  new  to 
science.*  The  discovery  of  this  bird  was  a  great  surprise,  as  I 
did  not  in  the  least  look  for  a  representative  of  the  genus  in  the 
island.  Many  of  our  specimens  are  both  interesting  and  valuable, 
and  we  are  now  in  position  to  put  Masbate  in  its  proper  place 
among  the  other  islands. 

I  hoped  to  visit  Ticao,  but  was  unable  to  do  so,  as  the  sea 
remained  so  rough  as  to  make  it  impossible  to  get  across.  Ticao 
is  a  small,  heavily  wooded  island  close  to  Masbate,  and  probably 
has  the  same  fauna,  but  it  would  have  been  interesting  to  make 
sure. 

We  made  a  hard  attempt  to  get  specimens  of  the  spotted  deer 
of  Masbate,  riding  clear  across  the  island  to  reach  the  place 
where  they  are  found,  but  when  we  arrived  at  our  destination  we 
found  the  grass  where  they  feed  and  hide  to  be  higher  than  our 
heads,  and,  though  we  hunted  in  the  pouring  rain  for  four  days, 
obtained  but  one  young  specimen, 
a  supercniaiia  B.  &  W. 
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The  rain  was  favorable  to  the  collecting  of  land  shells,  and  wu 
were  very  successful,  getting  a  large  collection,  among  which  are 
several  large  and  fine  species  not  previously  known  from  this 
island.  One  of  our  land  shells  from  Sibuyan  proves  to  be  new. 
Unfortunately  we  could  secure  only  a  single  specimen,  but  the 
Academy  will  at  least  have  the  only  one  in  existence. 

I  leave  day  after  tomorrow  for  a  second  visit  to  the  Calami- 
anes.  I  hope  to  be  able  to  reach  the  forest  said  to  exist  in  the  in- 
terior of  Busuanga,  and  to  find  there  some  birds  we  did  not  find 
in  CuHon.  I  propose  to  spend  several  days  at  first  in  putting  into 
practice  my  ideas  about  securing  specimens  of  big  snakes,  though 
I  do  not  care  to  make  any  promises  as  to  results.  I  expect  also 
to  visit  the  Tagbanoa  burying  caves,  and  make  a  collection  of 
skulls  at  least.  I  probably  shall  not  be  able  to  report  myself  for 
some  time,  but  hope  to  have  good  news  to  communicate,  Mateo 
and  I  are  both  strong  and  in  the  best  of  health,  and  if  the  weath- 
er improves,  as  it  ought  to  in  December,  I  think  we  can  give 
a  good  account  of  ourselves. 

Yours  most  sincerely, 

Dean  C.  Worcester. 

XII, 

Sebangan,  Borneo,  January  12,  1893, 
As  I  am  just  about  to  start  on  a  month's  trip,  away  from  all 
mail  facilities,  I  shall  drop  you  a  line  now,  I  am  much  gratified 
to  hear  that  you  feel  pleased  with  the  collections  so  far  received. 
That,  when  they  are  all  in,  they  may  be  satisfactory  is  the  end  to- 
ward which  we  are  working.  As  I  have  already  written  both  you 
and  Mr.  Menage  about  my  Sulu  and  Tawi  Tawi  collections,  I 
will  not  repeat  much  here.  There  are  one  hundred  and  eight  cases 
in  all,  which  I  hope  you  will  receive  in  good  condition.  The  More 
arms,  clothes,  etc.,  I  did  not  send,  as  I  had  not  the  collection 
made  when  the  other  boxes  were  shipped.  They  are  now  in  Sing- 
apore and  will  be  sent  with  my  Borneo  collections. 

I  arrived  in  Kuching,  the  capital  of  Sarawak  island,  Borneo, 
on  December  17th.  By  advice  of  Mr.  Maxwell,  the  Resident  of 
Sarawak,  I  decided  to  try  the  Sadeng  River,  as  the  orang-outang 
(here  called  the  mias)  was  reported  to  be  abundant  there.  I 
left  on  the  first  opportunity,  embarking  on  the  23rd  on  a  small 
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coal  schooner  bound  to  the  Sadeng  coal  mines,  Christmas  was 
spent  at  sea,  pitching  about  in  the  schooner.  We  reached  Sadeng 
on  the  26th.  A  week  about  Sadeng  convinced  me  that  it  was 
not  the  place  for  my  work,  so  on  January  2nd  I  loaded  all  of  my 
goods  on  a  small  boat  and  started  for  the  Sibuyan  river.  On 
reaching  the  mouth  of  the  Sadeng  river  we  met  bad  weather  and 
were  compelled  to  turn  back.  Not  to  lose  time,  I  decided  to  make 
a  short  trip  up  a  small  river  that  empties  into  the  Sadeng  almost 
at  its  mouth.  The  baggage  was  unloaded  and  put  in  a  small 
empty  house  on  the  bank,  and  on  the  4th,  with  a  light  outfit  and 
provisions  for  a  week,  I  started.  That  night  we  reached  a  Dyak 
house,  where  I  was  verj'  hospitably  received.  I  was  presented 
with  a  fowl  and  four  plates  of  rice  (one  from  each  family)  and 
in  return  presented  each  of  the  leading  men  with  a  little  tobacco, 
with  which  I  had  of  course  supplied  myself  for  this  special  pur- 
pose. Then  we  talked  ordinary  orang-outang  (mias).  The  men 
were  of  the  opinion  that  a  mias  might  be  obtained  on  3  hill,  an 
hour's  walk  from  the  house.  So  I  decided  to  try  it  on  the  fol- 
lowing day.  After  another  two  hours'  talk  on  various  subjects, 
I  spread  my  sleeping  mat  and  tried  to  rest.  Very  poor  success 
however,'as  the  floor  was  hard  and  the  people  talked  and  laughed 
till  past  midnight.  It  is  the  season  of  the  rice  harvest  and  they 
were  all  busy  pounding,  winnowing  and  assorting  rice. 

In  the  morning,  with  one  Malay  and  two  Dyaks,  I  started  for 
the  hill.  The  path  was  through  the  swamps  and  was  very  hard 
indeed  to  travel."  A  misstep  sent  one  into  soft  mud  from  one  to 
three  feet  deep.  It  was  a  rather  long  hour's  walk,  but  we  reached 
the  hill  at  last  and  began  to  look  for  mias.  One  Dyak  went  on 
one  side  while  the  other  with  the  Malay  kept  with  me.  About  the 
middle  of  the  forenoon  we  heard  the  report  of  a  gun,  the  signal 
agreed  upon,  and  retraced  our  steps  until  we  came  up  with  the 
Dyak.  He  was  following  two  mias  that  he  had  found  on  the 
edge  of  the  swamp  below.  They  were  in  very  high  trees,  but  no 
tree  is  too  high  for  a  Winchester,  and  soon  I  had  both  mias  on 
the  ground,  dead.  They  fell  with  a  great  crash  and  the  larger 
one  struck  so  heavily  that  some  of  its  bones  were  broken.  They 
were  not  of  the  largest  size,  evidently  a  young  pair  just  started 
'  out,  hut  were  in  good  condition  and  furnished  good  skins  and 
skeletons.  The  following  day  we  continued  on  up  the  river  to  an- 
other hill,  where  we  put  up  a  rude  shelter  as  protection  against 
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rain  and  sun.  That  afternoon  one  of  the  Dyaks  brought  in  a  fe- 
male mias,  which  we  skinned  next  day.  The  next  two  days 
brought  ill  nothing  but  a  tupia,  two  squirrels  and  a  few  good 
birds.  Two  mias  were  seen  by  the  men  but  were  gone  before  I 
could  get  to  them.  So  I  decided  to  return  the  next  day.  Early  in 
the  morning  it  was  raining,  but  about  seven  it  stopped ;  we  broke 
camp  and  loaded  the  boats.  With  two  men  I  started  ahead  in  the 
small  boat  and  soon  ran  across  a  flock  of  long-nosed  monkeys. 
I  gave  chase,  and  wading  through  the  swamp,  up  to  the  waists 
in  water,  we  ran  across  another  mias,  which  we  secured.  Farther 
on  down  the  river  I  shot  two  black  monkeys,  a  female  and  a 
young  one  a  month  old.  We  arrived  at  the  house  about  two 
.  o'clock,  making  a  quick  trip  as  we  were  favored  by  the  tide,  this 
being  a  tidal  river, 

I  found  that  a  large  male  mias  had  been  brought  in  by  some 
Dyaks  from  the  Sadeng.  It  had  been  killed  for  at  least  twenty- 
four  hours,  so  that  my  boy,  whom  I  had  left  in  charge  of  the 
house,  was  not  able  to  save,  the  skin.  He  saved  the  skeleton,  a 
fine  one,  in  good  condition.  Had  I  been  on  the  spot  the  moment 
the  animal  arrived  I  might  possibly  have  saved  the  skin  by  means 
of  a  warm  salt  and  alum  bath,  but  it  is  doubtful,  as  twenty-four 
hours  in  this  climate  is  usually  enough  to  start  the  epidermis  on 
almost  any  animal. 

This  is  a  brief  account  of  my  work  up  to  date  in  Borneo.  I 
expect  to  start  in  a  day  or  two  for  the  Sibuyan  river  where  I 
hope  to  get  ten  or  a  dozen  good  mias,  besides  other  mammals 
of  interest.      While  there  I  shall  be  beyond  the  reach  of  mails. 

With  kind  regards  to  yourself  and  all  inquiring  friends,  I  am. 
Yours  very  truly, 

F.  S.  Bourns, 
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AN  ORANG  HUNT  IN  BORNEO. 
By  Frank  S.  Bourns. 

Mr.  William  T.  Hornaday,  in  his  interesting  book  of  travels, 
"Two  Years  in  the  Jungle,"  gives  the  habitat  of  the  orang-outang 
as  Northern  .Sumatra  and  Borneo.  As  it  is  limited  to  a  small 
area  in  the  former  island,  he  considers  Borneo  the  true  home  of 
this  great  ape.  Nor  is  it  evenly  distributed  over  Borneo.  Mr. 
Hornaday  gives  its  range  as  the  great  plain  of  the  west  and 
north ;  but  it  is  also  quite  abundant  in  the  northeast  and  east,  the 
territory  occupied  by  the  British  North  Borneo  company. 

Fairly  well  defined  areas  of  this  vast  region  however  seem 
to  be  avoided  by  the  orang.  For  example,  in  Sarawak,  where  all 
of  the  orangs  now  in  the  possession  of  the  Minnesota  Academy 
of  Natural  Sciences  were  obtained,  in  the  region  between  the 
Sarawak  and  the  Sadeng  rivers,  very  few  if  any  orangs  can  be 
found.  But  in  the  adjacent  territory  between  thi;  Sadeng  and  the 
Batang  Lupar  rivers,  they  are  fairly  abundant,  while  still  farther 
on  to  the  northeast  they  again  disappear  or  become  very  scarce, 
the  reason  given  being  that  the  natives  of  this  region  use  them 
for  food  and  thus  k*ep  down  the  number.  This  practice  is  not 
followed  in  the  regions  about  the  upper  Sadeng,  Siniunjan,  and 
Lingga  rivers. 

In  the  region  between  the  Sadeng  and  the  Batang  Lupar  riv- 
ers, the  orang  is  probably  more  plentiful  than  in  any  other  part  of 
Sarawak.  The  country  is  for  the  most  part  a  huge  swamp  for 
fifty  miles  back  from  the  sea.  A  few  ridges  of  high  land  run 
down  from  the  mountains  towards  the  coast,  and  at  intervals  of 
a  few  miles,  isolated  hills  or  groups  of  hills,  rise  from  the  swamp. 
The  water  varies  in  depth  from  a  few  inches  to  several  feet,  be- 
ing greater  of  course  during  the  rainy  season.  For  several  miles 
back  the  tide  has  a  decided  influence,  backing  the  water  up  for 
several  feet  and  causing  a  reverse  current  in  all  the  rivers  and 
streams.  The  whole  region,  both  swamp  and  highands,  is  densely 
wooded. 
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This  is  where  the  orang  makes  his  home.  Home  is  hardly  an 
accurate  word  to  use,  for  the  orang 's  home  is  wherever  night 
happens  to  overtaken  him.  When  darkness  fails,  the  animal  selects 
some  small  tree  with  a  bushy  top,  where  he  soon  builds  his  nest. 
This  nest,  or  "lampin,"  as  the  Dyaks  call  it,  is  a  platform  of  leaf- 
covered  branches  placed  in  a  secure  place  in  the  tree.  In  making 
it,  the  animal  reaches  out  in  every  direction  and  breaks  off  or 
bends  over  ai!  of  the  branches  it  can  grasp.  These  are  arranged 
in  a  careless  maimer  so  as  to  form  a  rude  but  substantial  plat- 
form or  nest,  the  smaller  leafy  branches  serving  to  make  it  quite 
comfortable.  Here  the  orang-outang  sleeps,  flat  on  his  back,  one 
or  both  feet  firmly  grasping  a  limb  of  the  tree,  with  perhaps  one 
hand  similarly  employed.  Mr.  Hornaday  is  of  the  opinion  that 
-  the  same  nest  is  occupied  for  several  successive  nights,  but  care- 
ful inquiries  among  the  Dyaks  lead  me  to  believe  that  it  is  more 
probable  it  is  used  but  once,  the  animal  preferring  to  build  a  new 
nest,  to  returning,  even  for  a  short  distance,  to  an  old  one.  These 
deserted  nests  are  very  abundant  in  the  jungle,  especially  along 
the  edges  of  small  streams.  A  wounded  orang  will  often  betake 
itself  to  some  high  tree  and  hastily  built  a  nest  as  a  protec- 
tion against  the  bullets  of  its  pursuers.  If  these  happen  to  be 
Dyaks,  with  their  old  rusty  flintlocks,  such  protection  serves  its 
purpose  admirably,  but  of  course  it  is  worthlesa  against  45-90 
Winchesters, 

Two  or  three  methods  may  be  followed  in  hunting  the  orang- 
outang. The  best  is  by  boat,  using  a  small  "dugnaut,"  with  two 
Dyaks  to  paddle.  By  following  along  the  small  streams  and  water 
ways  cut  through  the  swamps  by  the  Dyaks,  one  can  move  very 
quietly  and  can  cover  a  long  distance  in  a  day.  The  chances  of 
I  success  are  good,  as  the  orangs  frequently  resort  to  the  edges 
I  of  these  small  streams  for  the  purpose  of  feeding  on  the  tender 
'  shoots  of  the  "bladdin,"  or  screw  pine.  Another  method  is  to 
hunt  over  the  hills,  or  just  along  the  edge  of  the  swamp,  while  the 
third  is  to  wade  right  into  the  swamp  after  the  game.  This 
method  is  not  very  satisfactory,  and  involves  the  hunter  in  ex- 
ceedingly hard  work.  It  is  much  more  successfully  done  by 
the  almost  naked  Dyaks,  who  have  spent  the  most  of  their  lives 
wading  in  these  very  swamps. 

My  first  successful  hunt  after  orangs  was  comparatively  easy 
work.    We  had  gone  a  full  day's  journey  up  the  Simangang  river, 
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stopping  over  night  at  the  last  Dyak  house.  This  happened  to 
be  situated  within  four  or  five  miles  of  a  "gunong,"  or  hilt,  and 
the  Dyaks  thought  that  an  orang,  or  mias  as  tWty  called  it,  might 
be  obtained  there.  So,  accompanied  by  a  locally  celebrated  Dyak 
hunter  named  Pasang,  the  Orang  Kaya  {head  man  of  the  vil- 
lage), and  "Kadir,"  my  Malay  guide,  we  started  early  in  the 
morning  following  what,  by  courtesy,  the  Dyaks  called  a  road. 
This  consisted  of  a  row  of  poles  from  half  an  inch  to  two  or 
three  inches  in  diameter,  placed  end  to  end  over  the  worst  places 
in  the  swamp.  One  is  supposed  to  walk  these  as  a  rope  walker 
does  a  rope.  This  my  barefooted  companions  did  very  success- 
fully. I  soon  got  so  that  I  could  balance  myself  fairly  well,  but 
about  once  in  every  hundred  rods  would  slip  and  go  in  up  to  the 
hips.  We  finally  reached  the  hill  and  then  divided  into  two 
parties,  Pasang  going  on  one  side  of  the  hill,  we  on  the  other. 
Many  nests  were  seen  and  any  number  of  small  monkeys,  but  no 
orangs.  About  noon  however  we  heard  a  faint  signal  which  the 
Orang  Kaya  said  was  from  Pasang.  Half  an  hour  later  we  found 
him  carefully  following  two  mias,  which  he  had  met  far  down  in 
the  swamp,  and  which  he  had  tried  to  kill  with  his  old  flintlock. 
In  this  he  had  failed,  and  as  the  orangs  had  quickly  fled  to  the 
high  trees,  they  were  quite  safe  from  the  clumsy  bullets  of  Pa- 
sang's  old  gun,  A  fine  male  orang  in  one  of  the  highest  trees  was 
now  pointed  out  to  me.  I  had  with  me  both  a  38-  and  a  45-cali- 
ber  rifle,  and  not  wishing  to  injure  the  skeleton  more  than  was 
necessary,  I  took  the  38  and  fired.  The  orang  uttered  a  low  growl 
and  hastily  made  off  through  the  treetops.  This  caused  great  ex- 
citement and  fearing  to  lose  him,  I  quickly  took  the  45  Winchester 
from  one  of  the  men,  and  as  the  orang  was  swinging  himself 
along  hand  over  hand,  aimed  at  his  huge  hairy  breast  and  fired. 
For  a  moment  he  hung  there,  and  then  came  crashing  down,  a  dis- 
tance of  80  feet  or  more,  falling  with  a  loud  thud,  and  with 
such  force  as  to  break  several  bones.  The  fall  knocked  out  of 
him  what  little  life  he  had,  so  we  went  up  to  him  immediately. 
What  a  fine  fellow !  Not  one  of  the  very  largest,  but  a  well- 
grown  orang  weighing  more  than  one  hundred  pounds,  with 
hair  several  inches  long  hanging  from  his  arms  and  shoulders. 
We  admired  him  for  a  moment  then  turned  our  attention 
to  his  mate  which  we  soon  found  and  brought  down.  Elated  with 
our  success  we  bound  the  animals  up  and  started  home,  Pasang 


-abvGoO»^lc 


176  An  Orang  Hunt  in  Borneo 

carrying  the  larger  and  the  Orang  Kaya  the  smaller  of  the  two/ 
The  animals  were  both  the  "mias  rombi"  of  the  Dyaks.-  They 
recognize  three  distinct  varieties,  the  "mias  chappin"  or  largest, 
the  "mias  rombi"  or  medium  and  the  "mias  Kassa,"  or  smallest 
variety.  The  "mias  chappin"  is  always  a  huge  beast  with  very 
long  red  hair  on  the  breast,  shoulders  and  arms,  and  is  character- 
ized by  large  cheek  callosities.  These  give  the  face  a  peculiarly 
ugly  and  ferocious  expression.  The  canine  teeth  are  long,  pro- 
jecting far  beyond  the  others,  so  that  the  expression  of  an  enraged 
animal  is  extremely  ferocious. 

The  female  of  this  variety  does  not  posses  the  cheek  callosi- 
ties, nor,  is  she  so  large.  The  "mias  rombi"  is  very  similar  to 
the  "mias  chappin"  but  lacks  the  cheek  callosities.  Usually 
too  it  is  somewhat  smaller  and  has  shorter  hair.  The  "mias 
Kassa"  is  quite  small,  almost  a  dwarf.  These  are  the  varieties 
recognized  by  the  Dyaks.  Among  naturalists  some  difference 
of  opinion  has  existed  as  to  the  number  of  species  of  the  orang, 
and  two  have  usually  been  recognized,  "Simia  satyrus"  and 
"Simia  wurmbii."  Mr.  Charles  Hose,  in  his  recent  monograph 
on  the  "Mammals  of  Borneo,"  recognized  but  a  single  species. 
This  is  the  opinion  now  held  by  many  naturalists,  the  differences 
in  size,  length  of  hair,  cheek  callosities,  etc.,  being  partly  sexual 
and  partly  accidental. 

The  day  after  the  successful  hunt,  we  continued  on  up  the 
river  almost  to  its  source,  as  far  as  Gunong  Bulan  (moon  hills). 
After  four  or  five  days  of  hard  work  we  had  captured  but  one 
orang,  a  thin  sickly-looking  female  which  the  Dyaks  insisted 
had  malarial  fever.  They  maintain  that  the  orang  is  as  much 
subject  to  fever  as  is  man,  that  when  afflicted  the  animal  will 
lie  in  the  nest  for  days,  groaning  loudly  during  this  time,  and 
that  as  a  result  of  the  fever,  it  becomes  greatly  emaciated.  We 
had  here  a  positive  proof  of  one  of  these  facts,  for  this  animal 
looked  as  poor  as  did  many  a  native  whom  I  had  seen,  who  had 
had  malarial  fever  for  some  weeks.  That  the  animal  groans  I 
afterwards  had  a  chance  personally  to  verify.  In  fact  it  seems 
perfectly  rational  that  the  orang  can  be  afflicted  with  this  dis- 
ease, just  as  can  any  person  who  is  so  unfortunate  as  to  hve  in 
the  swamp,  where  the  malarial  Plasmodium  is  ubiquitous. 

On  our  way  back  we  secured  one  more  orang,  and  its  cap- 
ture shows  well  the  pleasures  of  hunting  in  a  Borneo  swamp. 
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We  were  floating  slowly  down  stream  when  ive  came  upon  a 
flock  of  "rasongs"  or  proboscis  monkeys.  As  they  are  valuable 
animals,  it  was  desirable  to  secure  some,  so  I  ordered  the  men 
to  follow  into  the  swamp  and  get  within  range.  After  going 
fifty  yards  I  got  a  long  range  shot  at  one  big  fellow,  but  hit 
him  too  low  so  that  he  was  able  to  make  off.  The  boat  followed 
a  short  distance,  but  soon  became  fast  in  the  roots  and  vines, 
and,  as  there  was  nothing  else  to  do,  we  went  over  the  side, 
at  first  going  in  up  to  the  shoulders.  Wading  cautiously  along, 
avoiding  briars  and  thorns  as  much  as  possible,  we  followed 
the  wounded  animal,  but  each  time  we  approached  him  he 
would  make  off  before  we  could  get  a  shot.  Going  in  this  way 
we  were  soon  a  quarter  of  a  mile  away  from  the  boat.  Just 
then  while  peering  anxiously  up  into  a  tree  over  our  heads,  we 
sighted  an  orang  carefully  concealed  in  the  top.  He  was  so 
well  hidden  that  it  was  impossible  to  tell  where  to  aim,  so  I 
fired  at  a  venture  expecting  to  take  him  again  when  he  dis- 
closed himself.  The  bullet  broke  his  leg,  and  as  he  hastily 
started  to  make  off  I  took  quick  aim  and  pulled  the  trigger. 
Click !  That  empty  click  that  makes  a  hunter's  heart  sink  was 
the  only  response.  The  rifle  was  empty,  not  a  cartridge  in  my 
pocket,  the  boat  a  quarter  of  a  mile  away  and  the  orang  slowly 
making  off.  I  well  knew  that  I  could  not  find  my  way  to  that 
boat  and  back  again,  so  told  Pasang  that  I  would  follow  the 
animal  while  he  returned  for  cartridges.  At  first  the  animal 
got  ahead  of  me,  but  after  a  while  it  stopped  and  rested  in 
the  crotch  of  a  tall  tree.  I  carefully  concealed  myself  and  keep- 
ing perfectly  quiet  awaited  the  return  of  my  guide.  The  animal 
did  not  attempt  to  go  farther  until  again  disturbed  by  the 
noise  made  by  the  returning  Dyak,  when  a  bullet  quickly  brought 
him  down.  In  time  we  got  back  to  the  boat  with  our  prize, 
but  I  was  sore  for  a  week  from  the  scratches  and  bumps  I 
got  while  struggling  through  that  bog. 

A  few  days  later  found  us  up  the  Sibuyan  river  far  beyond 
Dyak  houses.  As  there  was  no  high  ground  in  the  region  we 
wished  to  work,  we  were  compelled  to  build '  a  rough  shanty 
directly  over  the  swamp.  From  this  place  as  a  center,  aided  by 
the  good  hunters,  we  worked  the  surrounding  country  with 
good  success.  Orangs,  proboscis  monkeys,  black  monkeys  and 
other  animals  came  in  quite  rapidly.     But  at  the  end  of  the 
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week  I  was  seized  with  a  annoying  combination  of  fever  and 
articular  rheumatism.  For  a  couple  of  days  I  stayed  in  camp, 
but  the  third  day,  feeling  no  better,  I  decided  to  go  out  in  the 
boat,  believing  that  recovery  would  come  as  quickly  while  being 
paddled  about  over  the  swamp,  as  it  would  lying  on  a  platform 
of  poles  three  feet  above  it.  We  took  one  of  the  small  branches 
of  the  river  and  paddled  along  until  past  noon,  without  seeing 
anything.  Then  the  order  to  return  was  given  and  we  started 
back.  An  hour  later  as  I  was  lying  flat  on  my  back,  wondering 
how  much  more  quinine  it  would  require  to  conquer  that  fever, 
and  wishing  for  an  ounce  or  two  of  salicylate  of  soda  for  the 
rheumatism,  I  was  aroused  by  the  man  in  the  bow  of  the  boat, 
who  cautiously  whispered,  "Mias  Tuan,  mias  bazar"  (an  orang, 
sir,  a  big  orang).  The  boat  was  cautiously  stopped  as  I  arose 
to  a  sitting  position  and  grasped  my  rifle.  Sure  enough,  there 
fifty  yards  down  the  strfeam  was  a  large  animal  working  his 
way  through  a  dense  thicket  of  screw  pines  that  was  between  the 
forest  and  the  channel.  He  had  sighted  us  and  slowly,  and 
apparently  without  fear,  was  making  his  way  towards  the  jun- 
gle. He  was  partially  concealed  by  the  thicket,  so  we  dropped 
down  the  stream  so  as  to  get  on  the  other  side  of  him  before 
he  could  gain  the  large  trees  of  the  jungle  proper.  We  came 
in  sight  of  him  again,  just  as  he  was  getting  into  the  branches 
of  the  first  large  tree.  For  a  moment  we  stopped  and  gazed 
at  each  other.  What  a  monster!  A  face  over  twelve  inches 
wide,  a  huge  chest  and  broad  shoulders,  and  arms  having  a 
reach  of  over  eight  feet  from  tip  to  tip.  He  growled  and  showed 
his  long  canine  teeth,  just  as  I  raised  my  Winchester  and 
fired.  Slowly  one  leg  dropped,  then  the  other,  then  one  hand 
loosened  its  firm  grasp  of  the  limb  above,  and  for  a  moment 
he  hung  there  by  one  long  hairy  arm.  Then  the  other  hand 
slowly  relaxed  its  firm  hold  and  down  he  came  with  a  great 
splash.  A  few  minutes  later  and  not  without  much  trouble, 
we  had  in  our  boat  one  of  the  largest  orang-outangs  ever  killed. 
He  weighed  151  pounds  and  was  a  prize  in  every  way. 

Usually  it  is  not  very  dangerous  sport  hunting  the  orang- 
outang, as  the  living  animal  almost  never  comes  to  the  ground 
and  is  quite  helpless  when  it  does.  It  is  perfectly  at  home  in 
the  treetops,  swinging  along  from  tree  to  tree  with  the  greatest 
ease.    One  seldom  meets  with  more  than  one  at  a  time.     Some- 
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times  a  pair  of  rather  young  ones  may  be  found,  or  perhaps, 
an  old  female  with  a  young  one  of  two  years  and  another  in 
arms.  My  hunter  Pasang  said  that  he  once  met  four  feeding 
together,  but  they  were  all  small.  The  old  males  always  go 
alone,  meeting  occasionally,  when  a  royal  battle  in  the  trees  is 
apt  to  follow.  The  marks  of  these  fierce  conflicts  can  usually 
be  found  on  an  old  male,  a  finger  bitten  off  or  a  piece  of  the 
lip  gone  showing  how  savagely  they  fight. 

Stories  of  orangs  throwing  cocoanuts  at  hunters  are  all 
travelers'  tales.  Their  only  foundation  is  in  the  fact  that  an 
old  female  with  young,  if  attacked,  will  break  off  large  branches 
from  the  tree,  and  drop  them  down  at  any  one  who  happens  to 
be  underneath.  This  I  have  myself  seen,  and  so  active  was  the 
animal  in  her  work,  that  it  was  dangerous  lo  remain  under 
the  tree  as  branches  as  thick  as  one's  wrist  came  crashing  down 
at  frequent  intervals. 

The  most  remarkable  instance  of  sagacity,  or,  as  it  seemed 
to  me,  reason,  that  I  ever  saw  exhibited  by  an  orang,  was  by 
an  old  female  carrying  a  young  one  of  two  or  three  months. 
The  young  is  always  carried  astride  the  hip,  the  little  one  holding 
on  to  the  long  hair  of  its  mother  with  both  hands  and  feet.  On 
the  occasion  referred  to,  we  met  an  old  female  with  young,  and 
as  we  were  desirous  of  securing  the  young  one  alive  I  aimed  to 
inflict  a  fatal  wound  without  injuring  the  little  one.  On  being 
struck  the  mother  loosed  the  hold  of  her  feet  and  hung  at 
full  length  by  the  arms.  Seeing  that  she  would  fall  in  a  few 
moments,  I  refrained  from  firing  a  second  shot  in  spite  of  re- 
peated requests  from  my  guide  Pasang,  who  seemed  much  con- 
cerned because  I  did  not  shoot  again.  Presently  one  arm 
dropped  and  I  held  myself  in  readiness  to  rush  forward  and 
secure  the  young  one  before  it  could  drown.  But  just  at  that 
moment  the  mother,  realizing  that  she  herself  must  fall,  reached 
up  grasped  the  young  one,  tore  it  forcibly  from  her,  and,  after 
placing  it  carefully  on  the  branch  above,  fell.  It  may  have  been 
instinct,  but  certainly  nothing  better  could  have  been  done  under 
similar  circumstances,  by  a  human  being. 

A  young  one  of  six  months,  purchased  of  the  Dyaks,  though 
at  first  very  savage,  soon  became  a  great  pet  with  me.  It  was 
never  so  happy  as  when  close  by  me,  and  if  I  would  permit  it, 
would  sleep  contentedly  with  its  arms  about  me.    The  only  time 
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it  ever  attempted  to  bite  was  when  it  was  being  taken  away 
to  its  box.  Many  a  frolic  we  had  and  many  a  pleasant  half  hour 
I  spent,  while  watching  its  quaint  ways.  On  one  occasion  while 
riding  in  an  uncovered  boat,  it  began  to  rain.  The  little  orang, 
which  had  been  sitting  by  my  side,  seemingly  lost  in  deep 
thought,  quietly  reached  over  and  attempted  to  take  from  me 
the  paper  I  was  reading.  This  I  resisted  for  a  while,  but  as  it 
persisted  I  let  it  have  it  to  see  what  new  whim  it  had  in  mind. 
The  paper  was  carefully  pulled  over  its  head  and  arranged 
as  a  shelter,  next  followed  my  broad-brimmed  sun  hat  which 
was  lying  near,  and  there  sat  the  little  fellow,  quite  happy  in 
having  a  good  protection  against  the  rain.  Many  such  acts 
of  intelligence  led  me  to  become  quite  attached  to  my  little  pet, 
and  it  was  a  sad  day  indeed  when  he  sickened  and  died; 

Just  a  few  words  in  regard  to  the  size  attained  by  the  orang- 
outang. Mr.  Hornaday  in  his  book  discusses  the  question  at 
length,  citing  Mr,  Alfred  R.  Wallace  in  his  work  on  the  "Malay 
Archipelago."  Mr.  Wallace  places  the  maximum  size  of  spec- 
imens seen  by  him,  or  by  reliable  authorities,  at  4  ft.  2  in,  Mr. 
Hornaday  records  no  less  than  seven  specimens  collected  by 
himself,  that  exceeded  this  height,  -the  largest  being  4  ft.  6  in. 
While  at  Saudakan  for  a  few"  days,  I  was  told  by  Mr.  W.  B. 
Pryer,  a  well-known  resident  of  British  North  Borneo,  of  an 
orang  that  had  been  killed  and  measured,  whose  height  was 
4  ft.  10  in.  As  this  information  was  perfectly  reliable,  I  was. 
prepared  somewhat  against  surprise  when  I  succeeded  in  getting 
three  specimens  over  4  ft.  6  in.  in  height.  One  of  these  was  4 
ft.  6j4  in.,  another  4  ft.  8j/i  in.,  and  the  third  4  ft.  lofi  in. 

As  I  had  Mr.  Homaday's  book  with  me,  and  therefore  his 
figures,  I  was  particular  to  make  all  measurements  in  conformity 
with  the  rules  he  gives,  repeating  two  or  three  times  the  prin- 
cipal measurements  to  avoid  error.  The  measurements  of  the 
largest  orang  I  secured  in  Borneo,  as  taken  at  the  time,  are : 

Length,  head  to  heel 4  ft  tojf  in. 

Spread  to  arms 8  "     3>i    " 

Length  of  arm 3  "     7 

•■       "  hand I  "       H    " 

"  toot I  "     2}i    " 

Breadth  of  face I  ,'     1 
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"    forearm 

thigh 

leg  (calf).. 


9^ 


In  regard  to  weight,  Mr.  Hornaday  estimates  the  weight 
of  the  largest  animal  at  183  pound.'*.  The  actual  weights  of  the 
largest  two  secured  by  me  were  147  and  151  pounds,  the  tallest 
animal  lacking  four  pounds  of  the  weight  of  the  next  tallest. 
If  Mr.  Homaday  was  correct  in  his  estimate  of  the  weight  of 
his  orangs,  they  were  certainly  in  prime  aldermanic  condition. 
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Vol.  X.  No.  2. 
Ottawa.  Ciino do. -Geological  and  Natural  History  Survey  of  Canada: 

Annual  Reports,  Vols,  v,  vi.    Maps. 
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Padova,  Italy. — Sociel&  Veneto-Trentlna  dl  Scieaze  Xaturall:     Aitl,  V'jl. 

1,  No.  2.    Bulletin,  Vol.  v.  Nob.  3,  4. 
Penzance,  i:np ton d.— Natural   History  and  Antiquarian   Society:     Re- 
port and  Tranaactloas,  1893-94. 
Penmnce.  England. — Royal  Geological  Society  ol  Cornwall:     Transap- 

lions.  Vol.  xi,  Part  S. 
Philattelphia,  Pa. — Academy  of  Natural  Sciences:     Proceedings,  1894. 
PkiJadelphia,  Po.— Wagner   Free  Institute  of   Science:     Transactions, 

Vol.  in.  Part  3. 
Port  Louia.   ifottrii (us, —Royal    Alfred   Observatory:     Annual    Report, 

1892.    Meteorological  Obaervatlona,  1892. 
Prag,  Bohemia.— K.  Bohmische  GeeellBchaft  der  Wlssenschaften:     Jabr- 

esberlcht,  1892,  1893.     Sltzungsberichte,  1892,  1893. 
Providence.  R.  /.— Rbode  Island  Historical  Society:     Publication,  Vol. 

1,  No.  4. 
Regensburg,     Oerman  j/.—Naturwlssenacbaftlicber     Verein :       Berlchte, 

Vol.  IV. 
Reichen1>erg,    Bohemia.— Vere In    der    Neturtreunde:       MittbellungeD, 

Vols,  xjtiv,  XXV. 
Riga,  Ruatia. — Naturforschervereln :     Korreepondeniblatt,  Vol.    xxxvi. 
Rio  De  Janeiro.  Broail.— -Instltulo  Histortco,  Geograpblco  y  Etbnograpb- 

Ico:     Revista  Trlmensual,  Vol.  lv,  Part  2. 
Rio  De  Janeiro,  Brazil. — Museu  Naclonal:     Arcbivos,  Vol.  viii. 
Rovereto,  Ausfrto.- Accademla  degll  Agiatl  in  Revereto:     Attl,  1892, 

1893. 
Sacramento.  Cai. — California  State  Mining  Bureau:     Report,  Vol.  xi. 

Bulletin,  No.  4. 
St.   Oall.  Swi(*eriQ»d.— Naturwlssenschaftllcbe  Geeellscbaft:     Berlcbt, 

1891-1892. 
St.  John's  Tiev)  Brunsuick. — Natural  History  Society:     Bulletin,  No.  II. 
Saint'W,  France. — Society  d'  Agriculture  et  d'  Histoire  Naturelle  de  la 

Hancbe:     Memoires  et  Doeum.    Vol.  xi. 
St.  Louis,  Mo. — Missouri  Botanical  Garden:     Annual  Report,  1894. 
St.  Louis.  Jfo.— St.  Louis  Academy  of  Science:     Transactions,  Vol.  vi, 

Nos.  8-18. 
Bankt  Pelerburg.  Rusaia. — Imp.  Academy  of  Sciences:     Memors,  Vol. 

xxxix.  No.  1 ;  Vol.  xi„  No.  1. 
eankt  Peterburg.  Ritaaia. — Geological   Commute:       Bulletin,  Vol.   xi, 

Nos.  3-10;   Vol.  xii,  Nos.  1-7;   Memoirs,  Vol.  4:3,  9:2;.  10:2; 

11:2;  12:2. 
San  Franciaco,  Cat. — California  Academy  of  Sciences:       Proceedings. 

Vol.  IV.  Part  1,  2. 
Santiago.  Chile. — Socl6t6  Sclentiflque  du  Cblle:     Actes,  Vol.  in,  Nos. 

1-5. 
SemuT-en-Auxoit,  France.— aoclH6  des  Sciences  Hlstoriques  et  Nature 

elles:     Bulletin,  No.  7. 
Sfidnev.  Nevi  South  Wales. — Australian  Museum:     Report  of  TrasteeK. 

1892. 
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Sydney.  Kew  South  Wales. — Geologtca)  Survey:  AqdubI  Report,  1893; 
Memotrs,  No.  E;  Records,  Vol.  it.  Part  1,  2;  Index  to  Vol.  m. 

Sydney,  yea>  Soulh  Wales. — Royal  Society  of  New  Soutb  W^lea;  Jour- 
nal, Vol.  xx\u. 

Btavanger.  Norway. — Stavaager  Huaeum:     Aarsberetning,  1S9S. 

Stockholm,  Sweden. — Geologiska  Byron:  Afbandllngar,  C.  Nob,  116- 
134.    Maps. 

Stockholm,  Sweden.— KoDgl.  Sveneka  Vetenakaps-Akadamlen:  Blbang, 
Vol.  iviii;  Ofverslgt,  1889-1882. 

StrassbUTg.  Germany. — Geologlschea  Laud es-Vntersu Chung  von  Elaase- 
Lothrlngen,  MUtellubgen,  Vol.  iv,  Nob.  Z,  3. 

Thorn.  Germany. — Copernlcua  Vereln  fur  WlsBenschaft:  Mltteflungeo, 
Vola.  VIII,  IX. 

Tokio,  Japan. — Deutsche  Gesellschaft  f(ir  Natur  und  VOlkerkunde: 
Mlttelllungen,  Vol.  vr,  Nob.  52,  53,  54. 

Topeka.  A'ans.— Kansas  Academy  of  Sciences:     Transactions,  Vol.  ilii. 

Torino.  Italy.— M\iseo  Zoologfco;  Bulletin,  Vol.  vii.  Nos.  133-160.  Vol. 
IX.  Noa.  166-192. 

Toronto.  Canada. — Canadian  Inatltut:  Annual  Report,  1892;  1893. 
Transactions,  Vol.  iii,  Nos.  1,'  2;  Vol.  iv.  No.  1. 

Toulouse,  france. — Academle  des  Sclencea:     Hemolres,  Vol.  v. 

Toulouse.  France.— Reyue  de  Botanique.    Revue,  Vols.  6-11. 

VrMna.  III. — Illinois  State  Laboralory  of  Natural  History:  Ornithol- 
ogy.-Vol.  I. 

Washington.  D.  C. — Bureau  of  American  Ethnology:  Annual  Reports, 
Vols.  VIII.  IX,  x;  The  Maya  Year;  Wabaehan  Language:  Sails 
ban  Languages:  Cblnqokan  Language. 

Washington.  D.  C.—V.  S.  Geological  Survey:     Annual  Reports,  1889. 

1890,  1S91;    Monographs,  Vols,   xvii-xiit.    Mineral   Resources, 

1891,  1892,  1893.    Bulletins,  Nos.  83-86,  90-117.     Survey  of  the 
Terr,  Vol.  xii.     Atlas  of  Eufeka  Dletrict. 

Washington.  D.  C— Unlteil  Stales  National  Museum:  Bulletin,  Nos. 
43-46;  Proceedings,  Vols,  xv,  xvi. 

Washington.  D.  C. — Department  of  (be  Interior — Patent  Office:  Official 
Gazette.  Vols.  i.xv.  lxvui,  i.xix,  Nos.  1-11. 

Washington.  D.  C— Smithsonian  Institution:     Annual  Report,  1891. 

Wiesbaden.  Germany. — Nat  urh  Is  to  rise  her  Verein  fur  Naturkunde:  Jah. 
resbucher.  Vol  itvii. 

Winnipeg.  Manitoba. — Historical  and  Scientific  Society:  Annual  Re- 
port. 1892,  1893;  Transactions,  Nob.  44-47. 

Zurich,  SwileerJond.— Naturforschende  Gesellschaft:  Vlerteljahi- 
schrift,  Vol.  xxxviii.  Nos.  3,  4;  Vol.  iixix,  Nos.  1.  2. 

Zwickau.  Germany. — Vereln  fClr  Naturkunde:  Jahresberlcht.  1892. 
1893. 

national. — American  Association  for  the  Advancement  of  Science; 
Proceedings,  Vol.  xur.  1893. 
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International. — Australian  Association  for  the  Advancement  of  Science: 
Report,  Vols,  in,  iv,  v. 

The  Secretary  was  directed  to  cast  the  ballot  of  the 
Academy  for  the  following  officers: 

President, H.  L,  Osborn. 

Vice  President. \V.  X.  Sudduth. 

Recording  Secretary,      -     -     -   C.  W.  Hall. 
Treasurer,      ------       E.  C.  Gate. 

Corresponding  Secretary,     -     -  C.  P.  Berkey. 
Trustees  for  three  years,     -      (  H.  V.  Winchell. 
LVerdine  Trusdell. 

A  paper  on  The  Classification  of  the  Sexual  Affinities  of 
Prunus  aniericana,  by  C.  \V.  H.  Heideman  of  New  Ulm,  was 
presented. 

[abstract] 

The  uncertainty  of  regular  annual  fruiting  of  pluma  in  the  North- 
west, where  only  the  native  Prunus  americana  in  Itfl  many  varieties 
has  been  found  sufficiently  hardy  to  endure  the  climatic  conditions,  tias 
long  been  a  difficult  problem  in  Horticulture,  The  author  undertook 
to  determine  the  causee  underlying  this  recurring  non-productiveness 
In  certain  trees. 

An  examination  of  plum  flowers  showed  that  the  following  types 
occurred : 

Hermaphrodite — Stamens  and  pistil  present  and  maturing  at  same 

P ro I erogy nous— Receptive  period  of  stigma  expiring  before  pollen 


Proterandrous — Pollen  discharged  before  stigma  becomes  receptive. 

Long-styled — Style  nearly  twice  as  long  as  stamens. 

Short-styled — Stamens  nearly  twice  as  long  as  styles. 

Gyndoloeclous — Anthers  aborted. 

A ndro monoecious — Pistils  aborted. 

Hermaphrodite  flowers  are  the  only  ones  capable  of  self  pollina- 
tion, all  the  other  types  requiring  cross-pollination.  Trees  with  her- 
maphrodite flowers  are  now  rarely  found  in  the  wild  state. 

By  his  experiments  the  author  found  that  certain  crosses  produced 
large,  fine  fruit  while  other  crosses  resulted  In  the  production  of  in- 
ferior fruit,  or  even  no  fruit  at  all.  Of  all  the  crosses  possible  between 
plants  beai-inK  the.se  different  types  of  flowers  he  found  that  only  the 
eight  following  combinations  would  yield  a  desirable  fruit: 

Hermaphrodite  X  Hermaphrodite. 

Hermaphrodite  X  Proterandrous. 

Hermaphrodite  X  Proterogynous. 
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ProterandrouB  X  ProterogynouB. 
Short-styled  X  Long-styled. 
Short-styled  X  Oynodloecious. 
Long-elyled  X  Gynodioeclous. 
And ro monoecious  X  Gynodloecious. 

322d  Meeting,  February  5,  1895. 

Fifteen  persons  present.  Vice  President  Snddutli  presid- 
ing. 

A  paper  on  Special  Forms  of  Ossification,  by  Dean  W.  X. 
Suddiith,  was  read,  illustrated  from  specially  prepared  lantern 
slides. 

223d  Meeting,  Marcli  6.  1895. 

The  Minnesota  Academy  having  accepted  an  invitation 
from  the  St.  Paul  .Academy  of  Science  to  unite  with  them  in  a 
joint  meeting  of  the  two  Academies  for  the  month  of  March, 
it  convened  with  the  St.  Paul  Academy  in  the  rooms  of  the 
St.  Paul  Commercial  Club,  Germania  Bank  Building,  St.  Paul, 
by  imitation  of  that  body.  About  35  persons  present.  Rev. 
C.  E.  Mitchell,  President  of  the  St.  Paul  Academy  of  Science, 
presided. 

The  following  program  was  presented: 

The  Physical  Features  of  the  Lake  of  the  Woods,  by  Pro- 
fessor MacMillan,  State  Botanist  of  Minnesota. 

Psychic  Effects  of  the  Weather,  by  Edw.  A.  Beals,  Ob- 
server v.  S.  Weather  Bureau. 

(ieology  and  Flora  of  the  Mountain  Region  of  Northeast- 
ern Montana,  by  R.  G.  McGinnis,  Secretary  of  the  St.  Paul 
Commercial  Club. 

.\t  the  close  of  the  meeting  Secretary  Hall,  on  behalf  of 
the  Minnesota  Academy  of  Natural  Sciences,  invited  the  St. 
Paul  Academy  of  Science  to  join  them  in  a  meeting  to  be  held 
in  the  public  library,  Minneapolis,  on  April  2nd.  The  invita- 
tion was  very  cordially  accepted. 

224th  Meeting,  April  2,  1895. 

Twenty -one  persons  present;  President  Osirorn  presiding. 

The  St.  Paul  Academy  of  Science,  as  the  guest  of  the 

Academy,  was  represented  by  several  members.     The  museum 
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was  opened  and  lighted  for  the  inspection  of  members  of  the 
Academy  and  visiting  friends. 

The  following  program  was  presented: 

Some  Queer  Forms  of  Shell  Fish,  by  President  Osborn. 

The  Relation  of  Fatigue  to  Social,  Moral  and  Educational 

Progress,  by  H.  S.  Baker: 

[abstract.! 

All  movements  of  mind  or  muBcle  result  la  the  destruction  of  some 
kind  or  kinds  of  tissue,  and  the  products  of  metabolism  are  thrown 
into  (he  blood.  The  prompt  removal  of  this  debris  of  brain  or  muscle. 
Is  necessary  for  tb«  tiealth  and  happiness  of  the  individual  and  for  the 
beat  work  of  mind  and  body,  because  It  Is  decidedly  toxic  lo  all  organs. 
Tbe  brain  Is  tbe  motive  power,  and  alt  fatigue  Is  brain  fatigue.  The 
celts  of  some  center  are  exhausted  by  every  muscular  movement.  Tbe 
liberal  use  of  proteids  helps  the  system  lo  rally  after  fatigue. 

Since  all  fatigue  is  brain  fatigue,  we  should  rememb^  that  we 
cannot  do  both  mental  and  muscular  work  well  at  tbe  same  time.  The 
student  should  do  as  little  physical  work  as  possible,  before  he  begins 
his  daily  tasks.  Continued  hard  work  of  mind  and  body  in  the  same 
day,  brings  in  its  train  disease  of  the  brain,  heart,  stomach.  We  do 
not  feed  a  horse  when  be  Is  very  tired  because  the  siomacb  will  not 
digest  the  food. 

Physiological  Psychology  of  the  Emotions:  Tbe  emotions  produce 
fatigue  rapidly.  Emotions  which  are  evil  and  violent,  as  anger  and 
covetousneea,  consume  tbe  brain  cells  most  rapidly  and  throw  Into  tbe 
blood  compounds  containing  nitrogen,  which  are  very  poisonous.  Each 
emoiion  throws  into  the  blood  a  dilTerent  substance,  or  asb,  as  It  may 
be  called.  Those  which  are  holy,  as  worship  and  the  social  feelings, 
throw  into  the  circulation  substances  which  are  good  tonics  to  the  en- 
tire system.  The  child  who  Is  praised  tor  good  conduct,  by  that  act. 
baa  his  Intellect  improved.  Both  the  scold  and  the  scolded  become 
more  stupid  by  their  feelings.  Each  emotion  produces  a  different  odor 
In  the  perspiration,  which  enables  a  dog  to  follow  his  master  In  a 
crowd.  To  be  disagreeable  to  a  person  Is  to  give  him  blood-poison. 
Use  of  tbe  Intellect  Is  reasonably  tonic. 

The  higher  feelings,  such  as  the  religious  and  social,  first  feel  the 
effect  of  fatigue.  A  tli-ed  man  may  lose  Interest  in  bis  Bible  and  be 
cross  to  bis  family,  but  still  be  able  to  think  connectedly.  A  man  may 
drive  a  sharp  bargain  long  after  be  can  appreciate  a  painting  or  do  an 
unselfish  act.  Tbe  man,  benevolent  on  Monday  morning,  may  be  mi- 
serly Saturday  afternoon.  Self  control  also  disappears  with  the  advent 
of  fatigue  and  the  tired  woman  cries  for  nothing,  the  brakes  are  off 
BO  to  speak,  and  the  feelings  run  riot 

Both  teachers  and  children  should  sit  whenever  possible.  The 
teacher  who  stands  all  day  before  tier  school.  Is  cross  and  stupid  In  the 
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afternooD. 

The  brain  cells  are  repaired  during  sleep.  Bm  It  is  Important  to 
note  that  In  any  one  nigtat  there  cannot  be  complete  recuperation. 
Tiitrty-slK  hours  are  required  for  the  cells  to  become  normal  after 
fatigue.  That  la,  the  physiological  no  lesa  than  the  religious  Sabbath 
extends  from  Saturday  evening  to  Monday  morning.  Sabbath  breakers 
are  less  moral,  less  Intellectual  than  they  would  be  It  they  observed 
the  Sabbath.  They  aborten  their  Uvea  by  Sabbath  deseciatlon : 
while  they  live  they  crowd  the  ofBces  ot  specialists  In  nervous 
diseases. 

The  following  persons  were  elected  to  membership,  sub- 
ject to  the  rules  of  the  Academy: — Rev.  John  Grueiner,  St. 
Paul;  Harlow  Gale,  and  Geo.  C.  Christian,  Minneapolis. 

The  secretary  read  an  invitation  from  Josephine  D.  Peary, 
inviting  the  Minnesota  Academy  of  Natural  Sciences  to  send 
a  natnralist  on  the  Greenland  Scientific  Expedition  of  1895, 
which  expedition  is  being  fitted  out  for  the  purpose  of  bring- 
ing home  Mr.  Peary  and  his  assistants  from  northwestern 
Greenland  where  they  are  at  present  engaged  in  scientific  ob- 
servations, particularly  in  Meteorology.  The  secretary  was 
directed  to  express  the  interest  of  the  Academy  in  the  enter- 
prise and  its  regrets  that  circumstances  would  not  permit  par- 
ticipating in  the  expedition. 

The  secretary  announced  the  mounting  of  the  group  of 
Orangs  by  the  Ward  Xatural  History  Establishment  in  Roch- 
ester, N'.  Y.,  and  that  this  group  would  soon  be  shipped  to 
Minneapolis, 

225th  Meeting,  May  7,  1895. 

Fifteen  persons  present;  President  Osborn  in  the  chair. 

The  St.  Paul  Academy  of  Science  was  again  the  guest  of 
the  Academy,  pursuant  to  invitations  extended. 

The  following  program  was  presented ; 

An  Observation  of  Ants,  by  O.  \\'.  Oestlund, 

Remarks  on  Some  Birds  N'ew  to  Minnesota,  by  Dr.  T.  S. 
Roberts. 

An  Amine  compound  of  gold,  by  H.  B.  Hovland. 

The  Chemical  characters  of  the  Minnesota  sandstones,  by- 
Chas  P.  Berkey. 

A  review  of  known  facts  of  the  Chemistry  of  local  Sand- 
stones. 
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a26th  Meeting,  October  15,  1895. 

Nine  persons  present;  C.  P.  Berkey  presiding  pro  tern. 

L.  E.  Griffin  was  elected  to  membership. 

Program : 

A  Review  of  the  Springfield  meeting  of  the  American  As- 
sociation for  the  Advancement  of  Scitnce,  by  Herbert  W 
Smith, 

The  Suppression  of  Crime,  by  Dr.  Albert  Schneider  (read 
by  Secretary  Hall). 

Some  (Jeological  Features  of  the  vicinity  of  Franconia, 
Minn.,  by  Chas.  P.  Berkey. 

[ABSTEACT,] 

Attention  was  called  to  tha  physiographic  features  at  Fran  con  U, 
Minn.  A  gorge  Is  cut  In  the  sedimentary  series  to  the  depth  of  150  to 
200  feet  below  IHe  adjacent  upland  plain  and  extends  westward  from  the 
St.  Croix  river  gorge  proper  about  halt  a  mile.  It  Is  the  lower  portion 
of  a  small  creek  which  sinks  Into  the  sand  some  distance  above  the 
gorge  and  Issues  ae  springs  within  the  gorge  Itelf.  The  gorge  is  con- 
sidered entirely  post-glacial  and  due  to  the  work  of  the  present  stream 
supplemented  by  the  powerful  springs  Issuing  at  the  lower  horizons. 
The  rock  formation  being  composed  of  fine  sand  of  the  St.  CroU  series 
Ib  readily  disintegrated  and  easily  transported  by  such  agencies. 

227th  Meeting,  January  7,  1896. 

.\fternoon  session  at  2  P.  M..  in  the  lecture  room  of  Pro- 
fessor of  Public  Health,  University  of  Minnesota,  Engineer- 
ing Building.  Thirty  persons  present.  Dr.  Chas.  X.  Hewitt. 
Chairman  of  the  Section  of  Sanitary  Science,  presided  and 
gave  an  address  on  the  qualities  of  good  water  supply  for 
public  use.  The  address  was  a  resume  of  the  present  methods 
of  examining,  in  a  sanitary  way,  a  water  supply.  It  was  illus- 
trated by  a  large  number  of  cultures,  by  slides  showing  the 
more  common  mechanical  impurities  under  the  microscope. 
and  a  large  number  of  slides  to  show  the  more  common  bacilli 
of  diseases  connected  in  a  more  or  less  direct  way  with  drink- 
ing waters. 

C.  W.  Hall  enumerated  the  chief  artesian  basins  of  the 
northwestern  states,  particularly  of  the  Dakotas,  Minnesota, 
and  Wisconsin.  The  conditions  of  successful  supply  were  dis- 
cussed, and  the  more  pronounced  chemical  characters  named 


-abvG00»^lc 


Proceedings  195 

particularly  as  they  appear  in  the  shallower  wells  receiving, 
their  water  supply  from  the  glacial  drift. 

The  evening  session  was  held  in  the  directors'  room  of 
the  Public  Library. 

Thirty-five  persons  present ;  Dr.  C.  N.  Hewitt  in  the  chair. 

Public  water  supplies  were  described : 

St.  Paul,  by  City  Engineer  Rundlett, 

Minneapolis,  by  •City  Engineer  Cappelan. 

Winona,  by  City  Engineer  Houslen. 

St.  Cloud,  by  City  Engineer  White. 

Stillwater,  by  Hon.  E.  W.  Durant. 

238th  Meeting,  January  15,  1896. 

.Adjourned  annual  meeting,  Pillsbury  Hall,  University  of 
Minnesota. 

Five  persons  present;  Dr.  U,  S.  Grant  president  pro  tern. 
Reports  of  the  secretaries  were  read,  and  ordered  filed. 
The  following  officers  were  elected: 

President. Dr.  Thomas  S.  Roberts. 

Vice  President, Dr.  V.  S.  Grant. 

Recording  Secretary,     -     -     -    Alonzo  D.  Meeds. 
Corresponding  Secretary,     -     -Chas.  P.  IJerkey. 

Treasurer, -   Edward  C.  Gale. 

*  C.  W.  Hall. 
'>  Herbert  W.  Smith. 
Report  of  the  Corresponding  Secretary  for  the  year  1895: 


Trustees  for  three  years, 
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239th  Meeting,  March  3,  1896. 

Four  members  present. 

Program : 

Paper  on  An  Exploring  Expedition  in  the  Rockies  of 
Northwestern  Montana,  by  Professor  L.  VV.  Chaney  of  Carl- 
ton College,  Xorthfield. 

Short  talk  on  Geological  Excursions  and  Field  Work  in  a 
German  University,  by  F.  W.  Sardeson. 

Some  notes  on  analyses  of  clays  were  given  by  C.  P. 
Berkey. 

230th  Meeting,  December  8,  1896. 

Fifteen  persons  present;  President  Dr.  Thos.  S.  Roberts 
presiding. 

The  secretary  was  directed  to  send  a  vote  of  thanks  to 
Dr.  Dunsmoor  for  the  present  of  the  vertebra  of  a  whale. 
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Professor  Hall  spoke  of  the  death  of  Verdine  Truesdell,  a 
member  of  the  Board  of  Trustees;  a  committee  was  appointed 
tp  draw  up  resolutions. 

Prof.  Winchell  brought  up  the  matter  of  establishing  a 
state  academy  of  natural  sciences  to  receive  some  support 
from  the  state,  and  suggested  the  advisability  of  making  the 
Minnesota  Academy  the  state  academy. 

Mr.  H.  C.  Hanke  suggested  that  actiQn  should  be  taken 
by  the  Academy  recommending  to  the  Legislature  some 
change  in  the  game  laws  in  order  more  fully  to  protect  the 
game  of  the  state.  Mr.  Hanke  and  the  President  were  ap- 
pointed a  committee  to  investigate  and  report  to  the  Academy. 

Program ; 

Some  Features  in  the.  Geology  of  Northeastern  Minne- 
sota, by  Prof.  N.  H.  Winchell. 

'  [abstract.] 

Tbe  features  noted  In  detail  related  to;  (1>  The  nature  of  the 
transition  from  the  crj/alaUine  tchifti  to  the  LaurentUm.  After  the 
description  of  the  field  facts  to  be  observed  on  the  dull  point  in  Ver 
lolUon  lake  whicli  embraces  tbe  comers  of  sections  13,  14,  21  and  32, 
T  S3-17,  the  author  concluded  that  the  transition  from  the  cryetalline 
schlstB  to  the  Igneous  and  granite  was  of  tbe  nature  of  a  gradual  con- 
forTDable  change  accompanied  by  Billciflcation.  and  by  a  change  of  the 
schists  tttemselves  to'  gneisses,  In  the  first  place,  and  finally  to  granite 
by  hydro-thermal  fusion,  and  that  the  granitic  rock  penetrated  the 
schists  by  generation  In  them  of  granitic  minerals.  In  the  first  place, 
and  later,  or  nearer  tbe  seat  of  greater  heat,  by  actual  intrusion  in  a 
tnolten  form.  (2)  Tbe  nature  of  the  relatiom  of  the  Sluntz  ixmgJom^ 
erate  of  Vermilion  lake.  Thfr  author  stated  that  evidence  was  discov- 
ered In  a  late  excursion  to  Vermilion  lake  to  demonstrate  that  this 
rock  is  a  true  conglomerate  and  not  a  breccia.  It  graduates  into  a 
quartzite  and  Into  a  graywacke  and  tbe  graywacke  into  argilticeous 
slate,  these  latter,  constituting  with  the  conglomerate,  an  upper  for- 
mation non-conformable  on  the  Vermilion  Iron-bearing  formation. 
(3)  The  nature  and  the  position  of  the  cottglomerate  «n  the  Puck- 
tounge  valley.  This  Is  composed  of  quartz  pebbles,  essentially,  which 
are  referable  to  the  ATilmlkle,  some  of  tbem  being  composed  of  crypto- 
crystalline  silica  like  that  In  the  rock  taconyte,  and  as  a  formation  It 
lies  above  a  peculiar  greenish  graywacke  (named  the  Puckwunge 
slate)  and  Is  overlain  by  trap  and  amygdaloidal  rock  resembling  the 
Keweenawan  traps.  II  wah  found  that  this  conglomerate  constitutes 
tbe  "baee  of  an  Important  part  of  tbe  Keweenawan,  or  separates  the 
Keweenawan  Into  two  great  members. 
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(This  paper  Is  printed  In  full  In  the  American  Geologist  for  July, 

1897.) 

.Notes  on  Saganaga  Granite,  by  U.  S.  Grant. 
The  August  meeting  of  the  American  Association  for  the 
Advancement  of  Science,  by  Prof.  C.  W.  Hall. 

331st  Meeting,  January  5,  1897. 

ANNUAL  MEETING. 

Nine  persons  present;  Vice  President  Grant  in  the  chair. 
Claude  Hafer  was  elected  a  member  of  the  Academy. 
The  Secretary  reported  $64  collected. 
The  Corresponding  Secretarj'  reported  the  library  acces- 
sions as  272  domestic  and  399  foreign,  total  of  672,  as  follows  r 

Agram.  Hungary. — Jugoslavenska  Akademija:     LJetopla,  Vol.  x.      Rad, 

Vol.  xx. 
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Albany,  N.  Y.— State  Library:     Annual  Report.  1S94;  Bulletin,  No.  6. 
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x;     Bulletin,  Vol.  m.  Noa.  14-15. 
University  of  N.  Y.:     Regents'  Report,  1895. 
Amient,  France. — Society  Llnneenne  du  Nord:     Bulletin,  Vol,  kii,  No. 

271;  xiii:  272-282. 
■  Baltimore,    Md. — Johns    Hopkins    University:     Circular,    Nos.    123-127. 
Berlin,  Oermany. — R.  Friedl&nder  und  Sohn:     Nature  novltates,  1895: 

19-24;  1896:   M9. 
B6eiers.  France. — Society  d'  Etude  dea  Sciences  Naturelles:     Bulletin, 

Vols,  xvn,  xvin. 
Bologna.  Italy. — Accadeula  delle   Sclenze  dell"   Instltuto  dt  Bologna. 

Memorle.  Vol.  iv. 
Bombay,  Jndta.— Asiatic  Society;     Journal.  Vol.  xix,  No.  52 
BCne.  dlfjerio.— Academic  d'  Hlppone:     Comples  Rendus,  1895;  Bulletin, 

No.  27. 
Boston.  Mass. — American  Academy  of  Arts  and  Sciences:     Proceedings, 

Vols,  xsx,  XXX r, 
Boston,  Mass. — Boston  Society  of  Natural  History:     Proceedings,  Vol. 

Boston,  Jlfa««.— Horticultural  Society:     Traneacttons,  1895. 

Bremen.    Oermanv. — Naturwlssenschaf tllcher    Vereln  ^    Abhandlungen. 

Vol.  xni.  No.  3. 
Brisbane.  (Queensland. — Geological   Surrey    of    Queensland :       Annual 

Progress,  1895;  Bulletin,  Nos.  3,  4;  Water  Supply,  1890.  1891. 
1894. 
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Brisbane.  Q ueetis Ian d.—Roval   Society  of  Queensland:       Proceedings. 

Vol.   XL 

Briinn.  A  u«  ( Ho  .—Nat  urforschender  Vereln:     Berlcbt,   1893;    Verhand- 

lungea,  1S95. 
Brurelles.  BeIgium.~aocl6i6   Beige  de  Mlcroscople:       Aanales,  Vols. 

xix:   2.  20;  Bulletin.  VoL  xxii. 
Bruxellea.  Belgium. — Socl6t£    Entomologlque    de    Belglque:     Aanales, 

Vol.   XXXIX. 

Brurelies.  Belgium. — Society  Royale  de  Botanlque  de  Belglque:     Bulle- 
tin. Vol.  XXXIV. 

Buenos  Aires,  Arfferttine. — Instltuto  Geographlco  Argenttno:     Bulletin, 
Vola.  xvi:   5-12;   xvn:   1-12. 

Biitnos  Aires.  Arffenline. — Muaeo  Naclonal:     Annales,  Vol.  iv. 

Buenos   Aires.  Arpenline.— Socledad     Cientlflca      Argentina:      Annales, 
Vols.  XI.:   5-6;   xi.j:   1-6. 

Buffalo.  X.  y.— Buffalo  Historical  Society:     Annual  Report,  189B. 

Cairo.  £'£Ji/p(.— Instltut  Egjptlen:     Bulletin.  Vol.  v:   8,  9. 

Calcutta,  India. — Geological  Survey  of  India,     Memoirs,  Vola.  xiti:   2; 

xv:  2;  xxvii:   1;  Records,  Vol.  xxix:   2,  3. 
■Cambridge.  Mass. — Harvard  College  Observatory:     Annals,  Vol.  xxxrv; 
1 :  Annual  Report,  1895. 

Cambridge,  if as«.— Museum  of  Comparative  Zoolog}-:     Annual  Report, 
1S94-1S95;  Bulletin,    Vols,  xxix,  xxx. 

Cape  Tou-n.  Africa.— South  African   Philosophical   Society:     Transac- 
tions, Vol.  viii:  2. 

Cardiff.  England. — Naturalists'  Society:     Report  and  Transactions,  Vol. 

Catania.  Itat)/. — Accademla  Gltenla  dl  Sclenxe  N'aturali:     Bulletin,  Nos. 

41-47. 
Chapel  Hill.  .V.  C— Ellaha  Mitchell  Scienllflc  Society;     Journal,  Vol. 

Cherbourg,  France.— Soci6l6   Natlonale   des    Sciences   Naturales:     Me- 
moirs, Vol.  XXIX. 
Chicago.  111. — Chicago  Academy  of  Sciences:        Annual   Report,   Vol. 

XXXVII L 

Chicago.  III.— Field  Columbian  Museum:     Publications.  Nos.  7-11. 

Chicago.  /If.— Journal  of  Geology:     Vol.  iv.  1896. 

Chrisliania.     Xoncap. — Vldenskabs      Selskab:        Fdrhandllngar,     1894. 

Oversigt,  1894. 
ChuT,  Sicitzerland. — NatuTforscbende  Geaellschaft  Graubdndens.    Jahr- 

esberlcht,  Vola.  xxxix,  st,. 
Cincinnati.   Ohio. — Cincinnati  Society  of  Natural  History:       Journal, 

Vols,  xviii:  3.  .4;  xix:  1. 
Colorado  Springs.  Col. — Colorado  College.     Studies,  Vol.  vi. 
Denver.  Co/.— Colorado  Sclentlflc  Society:     Uranite  In  Colorado;  Pear- 

clte;  San  Mlguil  Formation;  Concretions,  etc, 
Ekaterinburg.  Russia. — SocUte  Ourallenne  des  Amis  des. Sciences:  B«l- 

leUn,  Vols,  xrr:  1-4;  xv:  1,  2. 
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Emaen.  Germany. — Naturforechende  GeBellacliafl:     Jabresberlcbt,  Vola^ 

Firenze.  /(alv-— Blbllotlca  Nazlonale  Centrale:     Bulletin,  Nos.  239-ST*. 

FrankfHrt  a  d  Oder,  Germany. — Naturwiesenschaftllcher  Vereln:  Hfr 
liDB,  Vol,  xm:   8-12:   Socletalum  Lltterae,  Vol.  x:    5-6. 

Geneve,  S loi (ser Ion d.— Society  de  Geographic:     L«  Globe,  Vol  sxit. 

Georgetown.  Brituh  Qiiiana. — Royal  Agricultural  aDd  Cotnmerdal  So- 
ciety:    Journal,  Vol. 

aiaigow,  j8  CO  (land.— Natural  History  Society  of  Glasgow;  Proceed- 
InsB  and  Transactlona,  Vol.  iv,  Nos.  2,  3. 

QUrHtz,  Germany. — Naturtorschende  Gesellscbaft:     Abhandlungen.  Vo>. 

Otos,    Au*(r*a.— Naturwlssenechaftltcher    Vereln:       Mlttellungen,   VoL 

Oreifav)alil.  Oermany. — Naturwlsaenschaftllcher  Vereln:     Mlttellungen, 

Vol.  xxvii. 
Gustrow.  Germany. — Vereln  der  Freunde  der  Naturgescbichte:  Arcblv, 

Vol.  xun. 
Halifax,  Nova  Scotia. — Nova  Scotia  InBtltute  of  Science:     Proceedings 

and  Traasacilons.  Vols,  viii;  ix:  1. 
Halle  a  d  Saale.  Germany.— K&ls.  Leopold.    Carol.  AKademie.  Leopold^ 

ana,  1S9S. 
Hamburg,    Germany. — Vereln    fUr    Naturwlssenschaftlicber    Unterhalt- 

ung:     Verhandlungen.  Vol.  ix. 
Hamilton.  Canada. — Hamilton  Association:     Journal  and  Proceedings, 

Vol.  XI. 
Harlem.  A'effterlnnds.— Muaee  Teyler:     Archives,  Vol.  v:   1,  2. 
Hermanstadt,  Austria. — Slebenbiirglscber     Vereln     ftir     Naturwlsaen- 

schatteD:     Verhandlungen,  Vol.  xliv. 
Iowa  City,  loiea. — Iowa  Historical  Society:     Historical  Record,  Vol.  xii. 
Jefferson  City.  Jfo.— Geological  Survey  of  Mtaaourl:     Report,  Vols,  viii. 

Kief,  Russia. — Kief  Society  of   Naturalists:     Memotres,  Vol.  xiv. 
Kiel.  Germany. — Naturwlsaenschaftllcher  Vereln:     Schrlften,  Vol.  x:  2. 
KrakOKie.  Austria. — Akademle  der  Wissenschaften :     Roaprawy,  Vols. 

Landshut.  Germany. — Botanlscher  Vereln:     Berlchl,  Vol.  xiv. 
Lansing.  Ifieft.— State  Agricultural    College:     Bulletin    Eip.    Station, 

Nos.  131-134. 
Lawrenre.  Kans. — KanasFi  State  University;     Quarterly,  Vol.  f. 
Le  Havre.  France. Sftfl^ti  de    Geologlque    de    Normandle:     Bulletin, 

Vols.    XVI.   XVII. 

Liverpool.  England. — Geological  Society:     ProcetfdIngK,  Vol.  vii:  3. 
Lyon.  France. — Socl^t^  Llnntenne  de  Lyon;     Annates,  1894. 
Manchester,  fini/ranrf.— Manchester  Literary  and  Philosophical  Society: 

Memoirs  and  Proceedings.  Vols,  ix:  3-6;  x:  1-3. 
Melbourne.  Victorta.— Public  Library,  Museum  and   National  Gallery: 

Report  of  Trustees  1893-1894;  1894.1895. 
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Melbourne.    Ficforia.— Royal    Geograptlcal     Society     of    Australasia: 

TransactloDB,  Vol.  xit,  1S96. 
Ifciico,  Jf eii CO.— I natUuto  Geologlco  Nacional:     Bullatin,  No.  11. 
MiUxno,  /laly.— Society  Itallana  dl  Sclenze  Naturall:     Attl,  Vol.  xzxvi: 

3.  4. 
Montevideo.  Uruguay. — Muaeo  Nacio'.al;     Annalee,  Vol.  111  4,  5. 
Montgomery,  Ala. — Q«ologlcal  Survey  of  Alahrnia:     Bulletin,  No.  5. 
Motkva.  Russia. — Imp.  Moscow  Scclety  ot  Naturalists:     Bulletia,  1894; 

4;  1895. 
Miinater.   Oermany. — Provlncial-Verein   tUr   Wlasenaehatt   und   Kunst: 

Jabresberlcht,  Vol.  xxui. 
Nantea.  France. — Society  Acad^mlque  de  la  Lolre-Inferieure:     Annales, 

Vol.  TI. 
Naahvilte.   Tenn.— State   Board   of  Healthi     Bulletin,  Vols,   xt:    5-12; 

xn:  1-4. 
New  York.  N.  Y.— American    Geographical    Society:     Bulletin,    Vols. 

xxvii:  4;  xxviu:  1-3. 
Kew  York.  X.  y.— American  Museum  of  Natural  History:     Anoual  Re- 
port, 1895;  Bulletin.  Vols,  vii,  vm. 
yew  York.  N.  Y. — New  York  Mlcroacopical  Society;     Journal,  Vol.  xii: 

1-3. 
yew  York.  N.  y,— Torry  Botanical  Club:     Bulletin.  Vols,  xxiii,  xxiv. 
XUmberg.     Qermany. — Naturhlstorische     Gesellscbaft :     Abbandluugen, 

Vol.  x:   4. 
Oberlin.  Ohio.— Oberlln  College;      Bulletin,  Vol,  lii;    7,  S. 
Ottawa.  Canada. — Geological  and  Natural  History  Survey  ot  Canada: 

Annual  Re|>ort,  Vol.  vci ;  Catalogue  of  Collection  of  Minerals. 
Padova.    Italy. — Society    Veneto-Trentlna    di    Sclenze    Naturall:     Attl. 

Vol.  ic  2;  Bulletin,  Vol.  vi:   2. 
Paris,  Tran re.— Museum  d"  Hlstotre  Nalurelle:      Bulletin,   1896. 
Penzance.  England. — Royal   Geological  Society  at  Cornwall:     Annual 

Report,  1896. 
Philadelphia,   Po.—Academy   of   Natural   Sciences;      Proceedings,   1896. 
Pisa,  Italy. — SocletJl  Toaeana  dl  Sclenze  Natural!:     Attl.  Vols,  ix,  x. 
Port   Louia.   Mauritiaa. — Royal    Alfred    Observatory:     Annual   Report, 

1S94;  Meteorological  Observations,  1894. 
Providence.  R.  i.— Rbode  Island  Historical  Society:     Publications,  Vols. 

HIT  4;  iv;   1. 
Regenabvrg,  ■  Oermany. — Naturwlssenschafilicber     Vereln:       Berlchte, 

Vol.  V. 
Riga.  Rua»ia. — Naturforschervereln:      Korreapondenzblatt.  Vol.  xxxvnr. 
Hio  De  Janeiro.  Brazil. — Instltuto  Htstorlco,  Geographico  y  Rthnogra- 

phico:      Revlsta,  Vols.  i.vi.  lvii.  lvjii. 
Rovereto.  Aastria. — Imp.  R.  Accademla  degll  Aglail  In  Rovereto:     Attl, 

Vol.  11;  3. 
St.  OaV.  Switzerland. — Naturwlssenschaftlleher  Gesetlechaft:     Berlcbt, 

1893-"94. 
8t.  John'a.  .Veto  Brun#ujicfc.— Natural  History  Society:  Bulletin,  No.  13. 


-abvG00»^lc 


:2o6  Proceedings 

Baint-lo,  France. — Society  d'  Agriculture,  et  d'  Hletolre  Naturellede  la 

Manche:     Memoires  et  Docum.    Vol.  xiii. 
jS(.  Louis,  Mo.— St,  Louis  Academy  o(  Sclencee:       Transactions,  VoL 

■  Sankt-Peterburg,  Russia.— Imp.     Academy  of  Sciences:     Bulletin,  VoL 

m;  Memoirs.  Vols,  n:  1,  2;  iii:  2.  6.  8;  iv:  1,  2,  4. 
Bankt-Peterburg.  Russia. — Geological  Committee:     Bulletin,  Vols,  xin: 

4-9;  xiv:  1-9;  xv:  1,  2.    Memoirs,  Vols,  ix:  x:  3,  4;  xi:  2;  xiii: 

2;   xiv:    1,  3. 
Son  Fraacisco.  CaT. — California  Academy  of  Sciences:       Proceedings. 

Vol.  v:  1.  2. 
Santiago.   Cftiie.— Socieie  ScKtnilflque   du   Chile:     Actes.  Vols,   ii:    S; 

vi:  1. 

■  Sydney.  New  South  Wales.— Australian  Museum:     Report  of  Trustees, 

1895. 

Sv<lney,  Ifeio  South  Wales. — Geological  Surrey  of  New  South  Wales: 
Annual  Report,  IS95;  Records,  VoL  it:  3,  4. 

Sydney.  Hew  South  Wo(e«— Royal  Society  of  New  South  Wales:  Jour- 
nal and  Proceedings,  Vol.  xiii. 

Stavanger.  .Vor ita v.— Stavaqger  Museum:     Aarsberetning,  1894.  1895. 

■  Stockhoim.  SiKeden.—Koag):      Svenaka*  Vetenskaps-Akademlen:       Bi- 

taang.  Vol.  xx;  Oefversigt,  1895. 
'Thorn,  Germany. — Copernicus    Vereln    filr    Wlssenschatt    und    Kunet: 

Jahresbericht,  Vols,  xxxvi-xlii. 
Tokio,  Japan. — Deutsche  Gesellschaft  fUr  Natur  und  Vitlkerkunde:     Mlt- 

tellungen.  Vol.  VI,  No.  57;  Suppl.  3. 
Torino,  Italy.— R.  Muaeo  Zoologlco  di  Torino;     Bulletin,  Vol.  x:  211- 

221, 
ToroiKo.  Canada. — Canadian  iDstitut:     Transactions,  Vol.  iv:  2. 
Toulouse,  France, — Acad£mle  des  Sciences  de  Toulouse:       Memoires, 

Vol.  VII. 
Toulouse.  France. — Society  Francalse  de  Botanlque:     Revue,  Vol.  xii. 
Vptata,  Sweden. — Geological  Institute  University  of  Upsata:     Bulletin. 

Vols.  1.  II. 
Urbana.  /».— Illinois  State  Laboratory  of  Natural  History:     Bulletin, 

Vol.  Ill:  pp.  483-501;   Index;  iv:   p.  149-398. 
Washington.  D.  C— United  States  Geological  Survey:     Bulletin,  Nos. 

123-126,  128,  129.  131-134. 
Washington.  D.  C— National  Museum:     Bulletin.  Nos.  39,"I.  J.  K,  H; 

48.    Proceedings,  Vols,  xvii,  xviir.    Oceanic  Ichthyolog}-. 
Washington,  D.  C— Patent  Office:    Offlcial  Gazette,  Vols,  lxxiii:  13,  14; 

74-78. 
Washington.  D.  C. — Smithsonian  Institution:     Annual  Report,  1893. 
Washington.  I).  C— Weather  Bureau:     Monthly  Weather  Review,  1895- 

1S96, 
Wiesbaden.     GW  rman  ji.— Nat  urhisto  rise  he     Vereln:       Jahrbuch,     Vols. 

XI.VIIT.    XUX. 
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Winnipeg.  Manitoba.— M&aitobA  Historical  and  SclentlBc  Society:  An- 
nual Report,  1894.  189B;  Tranaactlona,  No.  48. 

Zurich,  Switzerland. — NaturforBChende  Oesellschaft:  Vlerteljahrschrlft, 
Vols,  kl:  3,  4;  xli:  1.  2. 

Zurich,  Switzerland. — Physikallschen  GeBellschatt;  Jahresberlcht,  1S95- 
1836. 

Zicickau.  Oermany. — Vereln  t(ir  Naturkuode:     Jahresberlcht,  1394. 


American  Association  for  the  Advancement  of  Science,  Proceedings, 

Vol.  xrv. 
Australian  Association  for  the  Advancement  of  Science,  Report,  Vol.  ti. 

Election  of  officers  resulted  as  follows: 

President, Professor  X.  H.  Winchell 

Vice  President, U.  S.  Grant. 

Recording  Secretary.     -     -     -     A.  D.  Meeds. 
Corresponding  Secretary,     -    -  C.  P.  Berkey. 

Treasurer, Edw.  C.  Gale. 

Trustees  for  three  years,    -      -)  T-  B.  Walker. 

I  Dr.  T.  S.  Roberts. 


Trustee  for  unfinished  term, 
of  \'.  Truesdell.     -     -     - 


-  Edward  C.  Gale, 


The  following  resolution  was  adopted: 
Whereas.  The  Minnesota  .\cademy  of  Natural  Sciences  in 
the  death  of  \'erdine  Truesdell  has  lost  one  of  its  most  stead- 
fast and  earnest  members,  helpful  in  every  place  he  was  called 
upon  to  fill,  and  honored  by  every  one. 

Resolved:  That  the  Academy  do  hereby  express  its  sin- 
cere sorrow  at  the  loss  of  a  most  respected  member,  that  a 
copy  of  this  memorandum  be  sent  to  the  family  of  the  de- 
ceased, and  that  a  minute  be  spread  upon  the  records  of  the 
Academv. 

C.  W.  Hal!, 
U.  S.  Grant. 
A.  O.  Meeds. 

Committee. 

The  matter  of  a  state  academy,  or  state  aid  for  the  Acad- 
emy, was  introduced,  and  the  following  committee  was  ap- 
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pointed:     Prof.  X.  H.  Winchell,  T.  B.  Walker,  Dr.  T.  S.  Rob- 
erts, and  H.  \V.  Smith. 

Professor  Hal!  announced  that  at  the  next  annual  meet- 
ing the  Academy  will  have  been  in  existence  a  quarter  of  a 
century ;  it  was  carried  that  a  committee  should  be  appointed 
for  the  proper  celebration  of  the  anniversary, 

a32d  Meeting,  February  2,  1897. 

Eleven  persons  present;  President  Winchell  in  the  chair. 

Hon.  Frank  Ives  of  Crookston  was  elected  to  membership. 

The  committee  on  a  state  academy  reported  some  pro- 
gress, and,  as  it  needed  some  legal  advice,  E.  C.  Gale  was 
added  to  the  committee. 

Program : 

Revision  of  Moraines  North  of  Lake  Superior,  by  A.  H. 
El  ft  man. 

Glacial  Lakes  of  St.  Louis  and  Nemadji,  hy  Prof,  N.  H. 
Winchell. 

[ABSTBACT.] 

At  the  extreme  weBtern  end  of  Lake  Superior  are  beaches  ehowing 
that  tbat  lake  has  been  at  higher  levels  and  that  It  left  distinct  traces 
of  itself.  The  first  lake  formed  by  the  damming  of  the  St.  Louis  river 
by  the  ice  of  the  Lake  Superior  glacial  lobe  was  a  small  lake  wholly 
confined  within  Carlton  county,  about  523  feet  higher  than  the  present 
level  of  Lake  Superior.  It  had  Its  outlet  to  the  southward,  uniting 
with  the  waters  of  the  St.  Croix  and  thence  reached  the  Mississippi 
river.  Lake  N'emadji  was  due  to  the  satlie  agent  and  was  the  first  lake 
water,  the  realdom  of  which  remains  to  the  present  as  a  constituent 
part  of  the  area  of  Lake  Superior.  Tills  lake  covered,  in  general,  the 
valley  of  the  Nemadji  river  and  its  level  was  468  feet  above  the  present 
level  of  Lake  Superior.     Its  outlet  was  In  sees.  16  and  IT,  T.  46.  R.  IS. 

These  glacial  lakes  are  describel  In  Vol.  4  of  the  Final  Report  of 
the  Geological  Survey  of  Minnesota,  pp.  18-21. 

The  eastern  limit  of  (>lacial  Lake  .-Xgassiz.  by  U.  S.  Grant. 

[AB-STRA.I.] 

The  waters  of  Lake  Agaaslz  are  thought  to  have  extended  eastward 
BO  as  to  Include  the  area  now  occupied  by  Rainy  Lake.  From  the  fact 
tbat  the  lacustrine  deposits  of  the  former  lake  extend  eastward  practic* 
ally  only  to  the  western  edge  of  the  latter  lake.  It  seems  probable  that 
e  altitude  of  Lake  Agasstz  was  in  this  area  but  a  few  feet 
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above  tbe  present  level  of  IUi3y  Lak<j.  or-  that  such  an  extreme  altitude 
was  of  Bhort  duration.  The  shores  of  Rainy  Lake  are  generally  rockyr 
t.nd  over  much  of  them  there  are  practically  no  deposits  ot  unconsoli- 
dated materials,  the  bed  rock  coming  to  the  surface  wherever  the  thin 
forest  sou  Is  pushed  aside.  At  the  western  end  of  the  lake  this  rocky 
surface  suddenly  gives  way  to  a  plain  of  clays,  through  which  the  bed- 
rock rarely  emerges.  These  clays  are  regarded  in  the  mkin  as  deposits 
made  In  the  waters  of  Lake  Agaseii.  The  change  from  the  rocky  coun- 
try on  the  east  to  this  clay  plain  on  the  west  is  abrupt  and  very  strik- 
ing, and'ls  Intensified  by  asudden  change  In  the  flora;  the  lake  shores 
have  a  forest  largely  of  evergreen  and  boreal  in  aspect,  while  to  the 
west  of  the  lake  a  forect  largely  deciduous  and  of  less  boreal  aspect 
appears. 

333d  Meeting,  February  9,  1897. 

Six  persons  present;  President  Winchell  in  the  chair. 

Special  meeting  called  to  hear  the  report  of  the  commit- 
tee on  a  state  charter.  After  two  meetings  of  the  committee 
and  consultation  with  Judge  Hicks  of  the  Hennepin  delega- 
tion it  was  found  that  the  charter  desired  was  special  legisla- 
tion and  therefore  unconstitutional.  To  get  a  state  charter  it 
would  be  necessary  to  transfer  alt  the  property  of  the  Academy 
to  the  slate,  as  well  as  to  give  complete  control  of  its  affairs 
to  state  officers.  The  committee  was  continued  and  in- 
structed to  report  again. 

A.  D.  Roe  was  elected  to  membership. 

It  was  ordered  that  $10  be  expended  for  the  purpose  of 
preserving  some  of  the  specimens,  purchase  of  material,  etc.; 
and  that  L.  E.  Griffin's  offer  to  do  certain  necessary  work  in 
lieu  of  his  current  dues  be  accepted. 

Communications  from  E.  L.  Brown  ot  Warren,  touching 
a  collection  of  birds  and  animals,  and  Mr.  Worcester,  asking 
for  the  loan  of  several  specimens  of  the  Philippine  Island  col- 
lection. The  latter  communication  was  referred  to  the  Trus- 
tees, 

334th  Meeting,  March  2,  1897. 

Eight  persons  present:  President  Winchell  in  the  chair. 

The  president  reported  for  the  charter  committee  that  it 
had  drawn  Up  a  new  charter  and  had  submitted  it  to  Capt. 
Cross,  who  had  declared  it  unconstitutional.  The  committee 
was  continued. 
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Program :  i 

Some  Reported  Gold  Discoveries  in  the  Northwestern 
States,  by  C.  W.  Hall.. 

Dr.  U.  S.  Grant  gave  an  account  of  the  Rainy  Lake  gold 
region, 

[AB3TB&CT.] 

Raloy  Lake  lies  In  an  area  of  crystalliae  and  highly  folded  rocks, 
which  have  been  separated  by  Lawson  Into  two  serlea  called  Coutchlch- 
ing  and  Keewatin.  The  former  series  consists  mainly  of  mica-schists, 
while  the  latter  consists  of  various  slates  and  schists,  among  whlcb 
greenstone  ecblats  and  also  massive  greenstones  are  common.  Travers- 
ing these  rocks  are  quartz  veins,  some  of  which  carry  values  In  gold. 
The  best  veins  lie  either  In  the  green  schists  or  In  other  rocks  of  Igne- 
ous origin,  and  the  most  promising  prospects  occiir  on  the  Canadian 
shores  of  the  lake.  (An  account  of  this  district  has  been  published  in 
the  23d  Annual  Report  of  the  Geological  and  Natural  History  Survey 
of  Minnesota,  pp.  3e-105,  1895,  under  the  title  "Preliminary  Report  on 
the  Rainy  Lake  Gold  Region,"  by  H.  V.  Wlnchell  and  U.  S  Oraat;  also 
In  Vol.  4  of  the  Final  Report  of  the  seme  survey,  pp.  X92-211,  X899.) 

C.  P.  Berkey  read  a  paper  on  An  Improved  Method  for 
Quantitative  Determination  of  Antimony,  Zinc,  Iron,  Copper, 
and  Lead  in  an  impure  Galena  ore. 

,      lABSTBACT.] 

The  Investigation  and  experiences  resulting  in  these  notes  arose 
over  a  particular  ore  brought  from  the  Kootenai  country  In  British 
Columbia.  Mr.  Stevenson,  a  special  student  In  the  laboratories  of  the 
University  of  Minnesota,  was  equally  Interested  In  them. 

The  ore  contains  from  50%  to  S0%  metallic  lead  which  is  In  the 
form  of  the  natural  sulphate.  PbS.  The  Impurities  which  make  up  the 
rest  of  the  required  amount  are  antimony,  zinc,  Iron,  copper  and  sili- 
ceous gangue  matter.  Antimony  Is  the  most  common  Impurity  and 
occurs  In  largest  amount  nest  to  lead.  It  Is  In  the  form  of  sulphide 
Sb,  S,.  It  was  chiefly  In  the  effort  to  determine  this  constituent  that 
the  first  and  greatest  difficulty  arose.  The  natural  association  seemed 
to  have  so  thoroughly  satisfied  the  chemical  affinities  that  the  usual 
methods  of  solution  were  InefTectual,  and  separation  did  not  occur 
where  It  was  calculated  to.  Iron  and  zinc  occur  in  similar  amount, 
both  in  sulphate  form,  FeS,  and  ZnS.  Copper  is  not  always  present 
in  quantity  of  Importance,  but  occasionally  In  considerable  amount 
with  iron  as  chalcopyrlle.  CuFeS,  The  siliceous  gangtie  is  present 
In  amount  varying  from  0  to  15%  according  to  quality  of  the  ore. 

The  first  difflculty  was  in  securing  complete  solubility  of  the  ore. 
the  next  was  the  almost  constant  failure  to  obtain  preclpliatea  of  any 
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ot  tfae  compounds  entirely  free  trom  either  lead  or  antimony  or  both. 
No  less  than  'wenty  different  variations  of  process  recommended 
by  authors  ot  texts  and  practical  chemists  were  tried  with  no  complete 
success.  At  last  the  following  plan  was  devised  which  at  least  for  the 
ore  Id  question  works  with  entire  satisfaction. 

pBOCEea. 

1.  Digest  one  gram  of  ore  Id  strong  hydrochloric  acid  contalnlog 
a  little  nitric  acid,  for  half  an  hour.  Then  1(  necessary  add  more  hy- 
drochloric acid  and  about  5cc  of  nitric  to  complete  the  solution. 
Heat  a  few  minutes  and  dilute.  Filter  and  weigh  residue  as  Insoluble 
siliceous  gangue. 

2.  Boll  the  Qltrate  and  add  enough  dilute  sulphuric  acid  to  pre- 
cipitate all  of  the  lead  Ita  the  form  of  PbSO,.  Add  alcohol  and  allow  to 
stand  several  hours,  or  better,  evaporate  till  white  fumes  appear.  Di- 
lute cautiously,  filter  and  weigh. 

3.  To  the  filtrate  from  the  precipitation  In  (2)  add  ammonium 
chloride  and  anmionla  in  considerable  excess.  The  precipitate  con- 
tains the  iron  in  the  form  of  Fe,  O,  H,  which  Is  filtered  and  ignited  and 
weighed  as  Fe^  O,. 

4.  Pass  H,  S  gas  through  the  filtrate  from  (3).  A  grayish  white 
precipitate  of  zinc,  ZnS,  and  of  copper,  CuS,  are  formed.  Filter.  The 
filtrate  contains  antimony  still  In  solution,  the  two  mixed  precipitates 
must  be  treated  for  separation. 

5.  To  the  filtrate  from  (4)  add  hydrochloric  acid  to  acid  reaction 
and  H2S  gas.  ADtimoDy  sulphide  Sb,  S,  forms.  Filter  and  follow  the 
usual  method  ot  handling  this  precipitate. 

6.  Dissolve  the  precipitate  from  (4)  In  hydrochloric  acid.  To  this 
add  H,S  gas  which  will  precipitate  copper  as  CUS.  Filter  and  ignite 
weighing  as  either  Cu,  S  or  Cu,  O,  (The  amount  of  copper  Is  the 
same  In  each.) 

7.  To  the  filtrate  trom  (6)  add  ammonia  to  strong  reaction  and 
pass  H,  S  gas  through.    Zinc  Is  precipitated,  ZnS.    Weigh  as  Zn  O. 

Analysis  ot  the  ore  made  after  this  scheme  separated  easily  and 
completely,  and  the  results  checked  within  the  usual  limits  of  error. 

The  list  of  delinquent  dues  was  referred  to  Professor  Halt 
and  Secretary  Meeds. 

Hon.  Frank  Ives  of  Crookston,  Minn,  was  elected  delegate 
of  the  Academy  to  the  International  Congress  of  Geologists  tO' 
be  held  at  St.  Petersburg  during  the  coming  summer. 

33sth  Meeting,  April  5,  1897. 

Twenty-one  persons  present. 
President  Winchell  in  the  chair. 
Program : 
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An  Account  of  a  Glacier  in  the  Montana  Rockies,  by  Prof, 
L.  \V.  Chaney,  Jr. 

The  Stillwater  Oolite  and  its  Fossils,  by  A.  D.  Roe. 

Sketch  of  the  Life  of  Verdine  Truesdell. 

A  case  was  asked  for  the  display  of  a  collection  of  Indian 
curiosities  which  were  offered  on  loan  by  Mrs.  Leach;  referred 
to  a  committee  of  Dr.  Roberts  and  the  secretary. 

336th  Meeting,  May  4,  1897. 

Six  persons  present. 
'President  Winchell  in  the  chair. 

Amendment  to  the  By-Laws,  notice  of  which  was  given 
at  the  last  meeting,  was  adopted  by  which  the  dues  of  resi- 
dent members  was  reduced  from  $5.00  to  $3.00  per  annum. 

Moved  and  carried  that  all  delinquent  dues  up  to  January 
I,  1897,  be  remitted. 

Professor  F.  P.  Leavenworth  was  elected  to  membership. 

Dr.  U.  S.  Grant  read  a  paper  on  Minnesota  Lakes  having 
more  than  one  Outlet. 

[*B6TBACT.] 

Among  the  numerous  lakes  In  tbe  northeastern  portion  of  the  state 
are  several  which  have  two  outlets  each.  Such  are:  Bruld  Lake  in 
Cook  County;  a  small  lake  on  the  International  boundary  between  Qun- 
flint  and  Saganaga  lakes  In  Cook  County;  three  lakes  along  the  Kaw- 
Ishlwf  river  in  Lake  County;  Iron  Lake,  Lac  la  Croix,  and  Namekan 
lake  on  the  International  boundary  on  the  northern  edge  ot  St.  Louis 
County.  The  origin  of  two  outlets  In  a  lake  of  this  class  is  due  to  in- 
equalities of  drift  deposition  such  that  a  basin  is  left  with  two  depres- 
sions of  about  equal  altitude  In  Its  rim.  In  case  of  at  least  one  ot  the 
larger  lakes, — Brul6  lake, — it  is  possible  that  the  western  outlet  Is  of 
quite  recent  date  and  Is  due  to  the  westward  canting  of  the  basin  by;  the 
general  tilting  which  has  been  taking  place  in  the  Qreat  Liake  region 
since  near  the  end  of  Glacial  time. 

(This  paper  has  been  published  in  the  American  Geologist,  Vol.  19, 
pp.  407-411,  June,  ISST,  under  the  title  "Lakes  With  Two  Outlets  in 
Northeastern  Minnesota.") 

337th  Meeting,  October  5,  1897. 

Fourteen  persons  present. 
President  Winchell  in  the  chair. 
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Acceptance  and  thanks  were  ordered  for  the  gifts  to  the 
Academy  of  a  fine  Tarpon  from  Florida  by  M.  B.  Koon  and 
R.  R.  Rand,  and  of  a  valuable  collection  from  Mr.  J.  C.  Eliel. 

Mr.  E.  C,  Gale  moved  that  a  committee  of  five,  of  which 
the  President  shall  be  chairman,  be  appointed  to  provide  a  fit- 
ting reception  and  entertainment  for  Dr.  Nansen  upon  the 
approaching  occasion  of  his  visit  to  Minneapolis. 

An  account  was  given  by  Dr.  H.  T.  Eddy  of  the  meetings 
of  the  American  Association  for  the  Advancement  of  Science 
at  Detroit  and  the  British  Association  for  the  Advancement  of 
Science  at  Toronto. 

238tb  Meeting,  November  2,  1897. 

Six  persons  present. 

President  VVinchell  in  the  chair. 

Dr.  H.  T.  Eddy  was  elected  to  membership. 

A  paper  on  the  Driftless  Area  was  read  by  Dr.  F.  W.  Sar- 
deson;  discussion  by  Warren  Upham. 

(See  Glacial  Deposits  in  the  Driftless  Area,  American 
Geologist,  \"ol.  XX,  1897,  pp.  392-403). 

The  following  committee  was  announced  for  the  proper 
celebration  of  the  twenty-fifth  anniversary  of  the  founding  of 
the  Academy:  President  N.  H.  Winchell,  Warren  Upham,  H. 
V.  Winchell.  E,  C.  Gale,  and  A.  D.  Roe. 

A  public  reception  was  held  November  1,9,  1897,  in  honor 
of  Dr.  Nansen,  the  Arctic  explor,er,  in  the  Public  Library,  to 
which  the  Academy's  committee.  President  Winchell,  E.  C. 
Gale,  F.  W.  Sardeson.  H.  V.  Winchell,  and  H.  T.  Eddy,  had 
sent  invitations.     One  hundred  persons  were  present. 

339th  Meeting,  December  7,  1897. 

Eleven  persons  present. 

President  Winchell  in  the  chair. 

C.  NJ.  Dorsett  and  Wm.  Twing  were  elected  to  member- 
ship. 

It  was  moved  and  carried  that  the  committee  for  securing 
state  aid  for  the  Academy  be  instructed  to  formulate  a  plan 
fulfilling  statutory  requirements  for  bringing  the  Academy 
under  control  of  the  Board  of  Regents  of  the  University,  pre- 
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sent  the  same  to  the  Regents,  and  report  back  to  the  Academy. 
Plans  for  the  25th  anniversary  were  discussed. 

240th  Meeting,  January  4,  1898. 
ANNUAL  MEETING. 

Eight  persons  present. 

President  Winchell  in  the  chair. 

Reports  of  the  Nansen  reception  and  twenty-fifth  anniver- 
sary committees  were  received. 

D.  T.  MacDougal  was  elected  to  membership. 

The  Secretary  reported  $81  collected  from  32  persons. 

The  Treasurer  reported  $4.64  on  hand  January  i,  1897, 
and  received  during  1897  $81 ;  total  of  $85.64.  Bills  had  been 
paid  during  the  year  of  $79.15,  leaving  a  balance  of  $6.49  on 
hand.  But  bills  amounting  to  considerably  more  than  this 
balance  remained  unpaid. 

The  Curator  of  the  museum  reported  the  condition  of  the 
museum,  the  effort  )\e  had  made  to  receive  and  label  the  col- 
lections, the  large  number  of  daily  visitors  and  the  great  inter- 
est shown. 

Report  of  the  Corresponding  Secretary  of  accessions  to 
the  Library  received  during  1897: 

Agrata.  Hangary, — Jugoslavenfika  Akademlja:     LJetopia,  Vol.  xi;  Rad, 

Vola.  XXII.  xxin. 
Agricultural  Colleoe,  ificft. — Michigan  Agricultural  College  and  Exp. 

SUtlon:     Bulletin  Nob.  136-144. 
Altany,  y.  7. — Sttite  Library:     Annual  Report,  1895;   Bulletin,  Noa. 

7,  8. 
State  Mueeum:     Annual  Report.  1895;  Bulletin. 
University  of  New  York;     RegenU'  Report,  1896. 
Alttnhurg.  Germany.— Naturforschende  Geeellschaft  dee    Osterlandes: 

Mlttellungen,  Vol.  vit. 
AtMtJn.  Texas. — ^Texas  Academy  of  Science:     Transactions,  Vol.  11:   I. 
Baiamore.  JWd.— Johns  Hopkins  University:     Circular,  Nos.  128-131. 
Betfatt.  Jrelond.— Natural  History  and  Philosophical  Society;     Report 

and   Proceedings,  1895-1896. 
Bertin,  German]/.— R.  Frledl&nder  und  Sohn.    Natune  novltates,  1896; 

20-24;  1897:  1-8. 
Bombay.  India.- Royal  Asiatic  Society:     Journal,  Vol.  xii.  No.  63;  M» 

molrs.  Vols,  xvi,  xxvi. 
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B<inc,  Afperia.— Academla  d'  Htppone:     Copiptes  Rendus,  1896. 
Boston,  Mais. — American  Academy  of  Arts  and  Sciences;     Proceedings. 

Vol,  xsxji, 
Boston,  Maas. — Horticultural  Society:     Transactions,  1896. 
Bremen,     Oermanj/. — NaturwlBsenschaftllctaer  Vereln;     Abbandlungeu, 

Vol.  XIV :  1. 
BrUbane.  (Queensland. — Oeologtcal  Survey  of  Queensland:        Bulletin, 

Nos.  6.  G. 
Brisbane,  dueensland, — Royal   Society  of  Queensland:        Proceedings, 

XII. 

Briinn,  Austria. — Naturfoschender  Vereln:  Berlcht,  Vol.  14;  Verhand- 
lungen,  Vol.  xiiiv. 

Bruxelles,  Belgium. — Society  Beige  de  Mlcroscople:  Annales,  Vol.  xxi. 
Bulletin,  Vol.  sxiii. 

Bruxelles.  BeJfrtum.-— Soct^te  Royale  de  Botanlque  de  Belglque:  Bul- 
letin, Vols.  XIIV.  XXXVI. 

Buenos    Aires,    Argentine.— &ocleiaA    Clentlflca   Argentina:     Annales, 

Vols.  XLir,  xLiu, 
Calcutta,  India. — Geological  Survey  ot  India:     Memoirs,  Vol.  xxv;  Ree 

ordB.  Vol.  xiix:  4. 
OambridBe,  Mass. — Harvard  College  Observatory:     Annals,  Vols,  xxv: 

Cambridge,  Mass. — Museum  of  Comparative  Zoology:     Annual  Report, 

1S9T;  Bulletin,  Vols,  xxxi:  1.5;  xxxu:  1-9. 
ChopeJ  Hill,  N.  C— Blislia    Mitchell  ScienUflc  Society:     Journal,  Vol 

Chicago,  III. — Chicago  Academy  of  Sciences:  Annual  Report,  40th; 
Bulletin,  Vol.  11.  Nos.  1,  2. 

Chieago,  III. — Field  Columbian  Museum:     Publications,  Nos.  16-22;  24. 

Chicago,  III. — Journal  of  Geology:     Journal,  Vol.  v. 

Chrisliania,  No  noay.—V  Id  enskabs  Selskab:  FOrhandllnger,  1896; 
Skrlfter,  1895. 

Cincinnati.  Ohio. — Cincinnati,  Society  of  Natural  History:  Journal 
Vol.  xw:  3.  3. 

Denver.  Col. — Colorado  Scientific  Society:  Ferric  Sulphate,  etc.;  Cir- 
cular, No.  1. 

Des  Moinex,  Iowa. — Geological  Survey  of  Iowa:     Annual  Report,  Vol. 

Des  Moines,  Jowa.-^Iowa  Academy  of  Science:     Proceedings,  Vol.  in. 
DoTpat,  Russia. — Naturforscber  Gesellschaft  bel  der  Unlversltlt:     Sit- 

zungsberichte.  Vol.  xi. 
Ekaterinburg.  Russia. — Society  Ouralienne  des  Amis  des  Sciences  Nat- 

urelles:     Bulletin,  Vols,  xiv:  5;  xv.;  Memoirs,  Vols,  siv,  iv. 
Emden.  Oermany. — Naturforscbende  Gesellschaft:     Jahresbericbt.  Vol. 

Oentve,  Switzerland. — Societe  de  GeographI:     Le  Globe,  Vol.  xxxvi. 
Oriu,  .1  u«{r  10.— Naturwlssenschaftlicher    Veretn:       Mitteilungen,    VoL 
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Oaeret.  France.— SociM  des  ScUacee  Naturelles:     Memofra,  lS95-'96. 
OaitrOiP.   German]/.— VenSa    der   Freunde    der    Naturgeschtchte:     Ar- 
chly, Vol.  L. 

Halifax.  Sova  Scotia. — Nova  Scotia  Institute  o(  Science:     Proceedlngi 

and  Transactions,  Vol.  ix:  2. 
Hatle  a  d  Saale.  Oermany. — Kals.  Leopold.    Carol.   Akademle.     Loop- 

oldiana,  1896. 
Harlem.  jVefAerJnntls.— Muaee  Teyler;     Arcblves,  Vol.  v;   3,  4. 
Hermannsladt,    Austria. — Slebenburgiscber    Veretn    fur    Naturwlsaen- 

schaften,  Verbandlungen,  Vol.  xt.v. 
loiea  City.  Iowa. — Iowa  Historical  Society:       Historical  Record,  Vol. 

Kharkow,  JJkssio.— Society    Naturalletes  a  IX'ntverstte:     Travaux,  VoL 

Ki'ibenhavn.  Denmark. — Naturhlstoriske  Fdrenlng:     Meddelelser,  1896. 
Krakotcie.  Aattria. — Akademle  der  Wlssenscbaften:     Roaprawy,  Vols. 

Lantitiff.  Mich. — State  Agricultural  College:  Bulletin  Exp.  Station, 
Noa.  139-144. 

Lamanne,  Switzerland.— 8oclil6  Vandolee  des  Sciences  Naturelles: 
Bulletin.  Vols,  xxxii.  xxiiii, 

Lawrence.  Kana. — Kansas  State  Unlve.rslty;  Oeologlcal  Survey,  Re- 
ports, Vols.  1.  II.    Quarterly.  Vol.  vi, 

Lincoln,  Keb. — University  of  Nebraska:     University  Studies,  Vol.  ii:  2. 

Lfferpool,  England. — Geological  Society:     Proceedings,  Vol.  \ii:   4. 

Manchc»ter.  En  gland. ^-hlteraTy  and  Phtlosopblcal  Society:  Memoirs 
and  Proceedings,  1S96. 

Montevideo.  Viirgaay. — Muaeo  Naclonal:     Annates,  VoL  n:  6,  7. 

Moskva.  Bii»«ia.— Imp,  Moscow  Society  of  Naturalists:     Bulletin,  1896. 

Nantes,  France. — SoclCte  Academlque  de  la  Lolre-Inferleure:  Annales, 
Vol.  VII. 

Nashville,  Tenn.— State  Board  of  Healtb:  Bulletin,  Vole,  xii;  5,  6; 
xiii:    1,  2„ 

JTew  York,  N.   Y. — American  Geograpblcal  Society:       Bulletin,  Vols. 

Veto  York,  K.  y.— New  York  Mlcroacopal  Society:     Journal,  Vols,  xin: 

4:  XIV :  1. 
Oberlin,  Ohio. — Obertln  College:     Laboratory  Bulletin.  Nob.  B,  6,  7,  9. 

Wilson  Bulletin,  Vol.  iv. 
Oanabrilck.  OernMiny.— Naturwlssenschaftllcher  Vereln:     Jahresbericht, 

1896. 
Parit.  Prance.— Museum  d'  Histolre  Naturelle:     Bulletin,  1897. 
Philadelphia.  Pa. — Academy  of  Natural   Sciences:     Proceedings,  1897. 
Philadelphia.  Pa.— Zoological  Society:     Annual  Report,  24,  25. 
Portland.  Maine. — Portland  Society  of  Natural  History:     Proceedings, 

Vol.  11 :   4. 

Meteorological  Ob- 
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Riga.   Russia, — Nalurforachervereln :      KorreBpoodenzblatt.  Vol.  xsxix. 
Roverto.   Austria— AccademlB  degli   AgiatI    In  Rovereto:       Atll.  Vol. 

11:  4. 
Sacramento.  Cat. — Callfornta  State  Mining  Bureau:     Report,  Vol.  xiii; 

Bulletin.  Nob.  xt,  xil 
St.  Oali.  Switeerland.^-Naturwlssenschaftliche  GesellschaU:       Berlcht, 

1894-1895. 
j9(.  John's,  New  Brunswick. — Natural  History  Society;     Bulletin,  Vol. 

8aint-l6.  France.— aocl6t6  d'  Agriculture  el  d'  Htstolre  Naturelle  de  la 

Manche.    Memoirs  et  Docum,  Vol.  xiv. 
St.  Lotiii,  Mo. — MlsBourl  Botanical  Garden:     Annual  Report.  Vol  vii. 
St.  Louis.  Mo. — St.  IiOula  Academy  of  Science: Transactions,  Vol.  vii: 

10-16. 
St.  Paul,  Minn. — Minnesota  Hlsiorlcat  Society:   Historical  Collections, 

VoL  VII :  1.  2. 
Sankt  Peterburg.  Russia. — Imp.  Academy  ot  Sciences:     Bulletin.  Vol. 

Bankt  Peterburg.  Russia. — Geological  Committee:     Bulletin,  Vol.   xv: 

3-5;  Memoirs,  Vola.  ziv:  2,  4:  xv:  2. 
Sankt  Peterburg.  Russia. — Soct6t6  Imp.  MIneralogique:       Verhandlun- 

gen,  1895. 
San  Francisco.  Cal. — Caliromla  Academy  o(  Sciences:       Proceedlnga. 

Vol.  VI ;  New  Ser..  Vol.  i:   1-3. 
Sydney.  New  South  Wales.— Geological  Survey  of  New  South  Wales: 

Annual  Report.  189G:  Records,  Vol.  v:   1. 
Stockholm.  Sweden. — KongI,  Svenska  Vetenskaps-Akademlen:     Blhang. 

Vol  XXI ;  Oversight,  1896. 
Topeka.  Eans. — Kansas  Academy  of  Sciences:     Transactions,  Vol.  xiv. 
Torino.  Italy.— Mnaeo  Zoologico  di  Torino:     Bulletin,  Vol.  xi 
Toronto.    Canada. — Canadian    Institute:        Proceedings,    Nos.    1,    2; 

Transactions.  VoL  v:  1. 
Toulouse.  France. — Soclfitg  FrangaL^e  de  Botanlque:     Revue.  Vol.  xux. 
Urbanal  /H.— Illinois  State  laboratory  of  Natural  History:     Bulletin, 

Vol.  v:  1,  2,  5. 
Washington.  D.  C— Bureau  of  American  Ethnology:     Annual  Report, 

Vol.    XIV.   XV. 

Washington.  D.  C— United  States  Geological  Survey:     Annual  Report, 

Vols.  XVI.  XVII ;   Bulletin,  Nos.  87,  127.  130,  135,  136,  138-148. 

Monographs.  Vols,  xxiii.  xxV'Xxviii. 
Washington.  D.   C— United   SUtee  National  Museum:     Bulletin,  VoL 

XI. ix;  Proceedings.  VoL  xix. 
Washington.  D.  C. — Patent  OfOce:     OfBcial  Gazette,  Vols,  lxxix-lxxxi. 
Washington.  D.  C— Weather  Bureau:     Monthly  Weather  Review.  1897. 
Zurich.  Su'i/serionrl. — Naturforschende  Gesellscbaft:  Vlerteljahrschrlft, 

Vols,  xi.i:  3,  *;  xlii:  1,  2. 
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Officers  elected  as  follows; 

President, Professor  X.  H.  WinchelU 

Vice  President,     -     -     -     -         Dr.  D.  T.  MacDougal. 
Recording  Secretary,-     -     -     -   A.  D.  Roe. 
Corresponding  Secretary,     -     ■  C.  P.  Berkey. 
Treasurer, EC.  Gale. 

Trustees  for  three  vears,     -      ■1^'  ,,'  n     ■' 

^  C.  P.  Berkey, 

Trustee  to  succeed  H.  W.  SniitliDr.  H.  T.  Eddy. 
a4tst  Meeting,  April  5,  189S. 

Nine  persons  present. 

Vice  President  MacDougal  presiding. 

G.  B.  Alton,  U.  S,  Cox,  and  C.  E.  Bond  were  elected  to 
membership. 

A  box  of  specimens  and  a  letter  from  Hon.  Frank  Ives, 
with  promise  of  his  report  as  delegate  to  the  International 
Congress  of  Geologists  at  St.  Petersburg,  was  duly  received 
and  ordered  acknowledged. 

The  following  amendment  to  Section  I,, .Article  I  of  the 
By-Laws,  duly  announced  at  the  last  meeting,  was  adopted. 
"The  annual  meeting  of  the  -Academy  shall  be  held  on  the  first 
Tuesday  after  the  first  Monday  in  January.  The  regular 
meetings  of  the  Academy  shall  be  held  on  the  first  Tuesday 
after  the  first  Monday  in  the  months  of  January,  April  and 
October  in  each  year.  Five  members  shall  constitute  a 
quorum." 

The  invitation  of  the  Mankato  Board  of  Trade  to  hold  a 
special  meeting  of  the  Academy  in  that  city  was  accepted; 
a  committee,  Drs.  MacDougal  and  Sardeson,  was  empowered 
to  use  what  money  was  necessary  up  to  $25,  for  incidental  ex- 
penses. 

242d  Meeting,  January  3,  1899. 

ANNUAL  MEETING. 

Twelve  persons  present;  Vice  President  MacDougall  pre- 
sided. 

The  following  were  elected  to  membership: 

Dr.  J.  K,  Hosmer  and  F.  J.  War\'elle  of  Minneapolis. 
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Oscar  Halvorson,  Two  Harbors. 

H.  F.  Burchard,  St.  Paul. 

The  reports  of  the  Secretary  and  Treasurer  showed  a  bal- 
ance in  the  treasury  at  the  beginning  of  the  year  of  $6.49,  re- 
ceipts $64.92;  disbursements  $65.91.  f'alance  now  in  treasury, 
$5.51  with  no  debts. 

The  report  of  the  Corresponding  Secretary  was  omitted. 
(See  pages  221-7), 

Officers  were  elected  as  follows: 

President, -    Prof.  D.  T.  MacDougal, 

\ice  President, O.  W.  Oestlund. 

Recording  Secretary.     -     -     -     A.  D.  Roe. 

Corresponding  Secretary,     -     -  C.  P.  Berkey. 

Treasurer,     - E.  C.  Gale. 

T      ,     \      ^u  ( C.  \V.  Hall. 

1  rustees  for  three  vears.     -      ^ , ,   _   „  ,  , 
I  H.  T.  Eddy. 

Program:  Terrace  Gravels  about  St.  Anthony  .Falls,  by 
F.  W.  Sardeson. 

[AI>aTBACT.] 

The  occurrence  of  terraces  younger  than  tbe  Glacial  drift  and 
older  than  St.  Anthony  falls  and  gorge  of  the  Mississippi  river  was 
Indicated  with  considerable  detail.  In  particular  a  terrace  gravel 
containing  shells  of  mollusks  100  feet  above  the  present  level  of  the 
river  below  the  .falls  was  described  and  specimens  were  exhibited. 
This  occurrence  baa  been  described  by  Hall  and  Sardeson,  Bulletin 
Geological  Society  Am.  Vol.  «,  p,  358  and  Pig.  2,  November,  1S99. 

Unusual  Occurrences  of  Copper  in  Minnesota,  by  C.  P. 
Berkey. 

Antennal  Sense  Organs  of  the  Aphididae,  by  O.  W.  Oest- 
lund. 

[abstbact.] 

Attention  was  called  to  the  great  variety  of  sense  organs  on  the 
antennfe  of  the  Aphldlds,  and  their  value  for  distinguishing  species. 
The  most  conspicuous  are  the  so  called  sensoria,  smalt  membranous 
areas  scattered  over  the  surface.  Of  these  three  distinct  types  may  be 
distinguished:  1.  Apical  Benaorta.  a  single  large  sensoria  close 
to  the  apex  of  the  fifth  and  the  sixth  Joints.  Tbe  first  to  appear  in  the 
larva  and  the  most  .  constant  sensoria  present.  2.  Marginal  Sen- 
soria. a  group  of  very  small  sensoria  near  the  margin  of  the  apical 


-abvG00»^lc 


220  Proceedings 

aensorla  of  the  sixth  Joint,  3.  Circular  Senaoria.  more  or  iesB  scattered 
over  the  surface  of  the  thlr<l  and  sometimea  also  on  Ibe  fourth  and 
Stth  Jolnta.  The  circular  sensoria  show  constderable  variation  In  the 
different  genera,  and  may  l>e  transverse,  annulate,  tuberculate,  etc. 

The  hairs  of  the  antennae  are  also  undoubtedly  sense  organs,  of 
which  several  different  forms  may  be  distinguished:  1.  A  group  of 
short  aplne-tlke  hairs  on  tbe^pex  of  the  spur,  (the  narrow  prolongation 
of  the  sixth  Joint).  2.  Hairs  scattered  over  the  surface  of  the  aa- 
tenns,  long  and  slender  In  Lacftnu«  Chaitophorut,  etc.;  short  and  splne- 
lihe  in  Apftis;  club-shaped  in  Xectarophora, 

A  Mineral  Resembling  Meerschaum,  from  the  Serpentine 
Range  of  Hampden  Coiintv,  Mass.,. by  A.  D.  Roe.     [See  paper 

ji 

The  Sugar  Beet  Industry  at  St.  Lonis  Park,  by  C.  C. 
Hafer. 

343d  Meeting,  April  4,  iSgt). 

Eleven  present;  President  MacDongal  in  the  chair. 

John  Skinner  elected  to  membership. 

A  committee.  Dr.  J.  K.  Hosmer,  Dr.  F.  \V.  Sardcson,  and 
A.  D,  Roe,  was  appointed  to  consider  paying  a  curator  of  the 
-Academy  museum. 

The  President  reported  informally  on  the  proposition  of 
the  Omaha  Exposition  corporation  for  the  mounting  exhibi- 
tion, and  subsec|iient  return  to  the  Academy  at  this  city  of 
the  Menage  Philippine  Expedition  material  stored  at  the 
State  University  buildings. 

Brief  papers  were  read  by  Dr.  F.  W.  Sardeson  and  Dr. 
U.  S.  Grant. 

244th  Meeting,  October  3,  1899. 

President  OealUmd  in  the  chair. 

Ten  persons  present. 

The  disposition  of  the  collections  of  the  Menage  Expedi- 
tion to  the  Philippine  Islands  on  their  return  from  Omaha, 
was  considere<l.  A  committee  was  appointed,  consisting  of 
Messrs.  Roe,  Winchell  and  Burchard. 

The  following  program  of  papers  was  presented: 

A  Theory  of  the  Origin  of  Copper  in  the  Lake  Superior 
district,  by  C.  P.  Berkey. 

River  Collecting  of  Zoologijsl^Material,  by  J.  E.  Guthrie. 
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The  chairman  was  authorized  to  arrange  for  a  series  of 
popular  meetings. 

245th  Meeting,  January  3,  1900, 

ANNUAL  MEETTING. 

Ten  persons  present. 
The  Secretary  presideti. 

Dr.  C.  P.  Berkey  gave  a  lecture  on  Cripple  Creek  and 
Aspen;  their  Geology,  Mining,  History,  and  Scener>\ 

[ABSTRACT.] 

Tbe  paper  presented  was  the  result  of  a  trip  to  these  camps  as  a 
member  of  (he  field  expedition  of  the  School  of  Mines  of  the  University 
of  Minnesota.  Tbe  geologic  structure  of  each  camp  was  outlined.  Its 
history  as  a  producing  camp  was  sketched,  and  these  features  together 
with  the  magntflcent  scenery  of  these  mountainous  districts  was  Illus- 
trated by  a  aeries  of  photographs  and  lantern  slides.  A  series  of  ihe 
characteristic  ores  and  rock  types  of  the  districts  was  exhibited. 

346th  Meeting,  February  5,  1900. 

ADJOURNED  ANNUAL  MEETriNG. 

Room  21  Pillsbury  Hall, 

Six  persons  present. 

Vice  President  Oestlund  presiding. 

The  Recording  Secretary  reported  $57  dues  collected. 

A.  D.  Roe.  elected  curator  by  the  board  of  trustees,  re- 
ported that  the  Philippine  exhibit  was  opened  at  the  Academy 
'Museum  on  Nov.  5,  1899.  with  an  admission  fee  of  ten  cents, 
children  under  12,  five  cents,  and  that  the  receipts  for  the  nine 
weeks  from  Nov.  5,  1899.  to  Feb.  5,  1900,  had  beem  $358.85. 
He  had  turned  over  $280  of  this  to  the  Treasurer. 

Report  of  the  Corresponding  Secretary  of  exchanges  re- 
ceived tor  the  two  years.  [898  and  1899: 

Agram,  Hungary.— Jugoslavenska  Akademija:  LJetopis,  Vols,  xir,  xiii; 
Rad,  Vols.  xxi\.  XXV. 

Albany.  K.  y.— State  Library:  Annual  Report,  Vols.  i.xxix,  i.xxx;  Bul- 
letin, Nob.  9-12. 


-abvG00»^lc 


222  Proceedings 

SUte  Museum:     Annual  Report,  Vols,  l,  u;  Bulletin,  ,  Vols,  iv:  16- 

19;v:20-23. 
Unlversliy  of  Xew  York:     Regents'  Report,  1897,  1898. 
^miena,  France.— Soci6l6  LlnnSenne  du  Nord  de  la  France:     BulLetln, 

Nos.  283-302;  Memoirs,  Vol.  i!t. 
Austin.  Texos.— Texas  Academy  of  Science:     Transactions,  Vol.  i:  i 
Baltimore,  ild. — Johns  Hopkins  University:     Circular,  Nos.  132-141. 
Barcelona,  Spain. — Real  Academia  di  Clenclas  y  Artea:     Bulletin,  Vol. 

i;   15-23;   Nomina,  1898-1899. 
Baael,  Siet/aerJaiid.— .N'aturforschende     GeaellBchatt:  '    Verhandlungen, 

Vols,  xi:  3;  xil:  1. 
Belfast.  JrcJond— -Natural  History  and  Phllosopblcal  Society:     Report 

and  Proceedings,  1S9G,  1S9T. 
Berlin.  Germany.— Yi.  Friedlttnder  und  Sobn.    NatufK  novltates,  1897, 

Nos.  9-20;  1898,  1899. 
BHsiers,  France. — Socl€t6  d'  Etude  des  Sciences  Naturelles:     Bulletin, 

Vols.    XIX,   XX. 

Bologna,  /io/i/.— Aceademia  delle  Sclenze  dell'  Inatlluto  dl  Bologna: 
Memoirs,  Vols,  v,  vi;  Rendus  delle  Sess,  Vol.  i. 

Bornbay.  /ndia.^Royal  Asiatic  Society:     Journal,  Vol.  ix;  No.  54. 

BOne,  A Iserio .^Academic  d'  Hlppoue:  Comptea  Rendus,  1897,  1898; 
Bulletin  No.  29. 

Boiton.  Mass. — American  Academy  of  Arts  and  Sciences:     Proceedings. 

Vols.  XXXIII.  XMIV. 

Boston,  jtfoss.— Boston  Society  of  Natural  History;     Proceedings,  Vol. 

Boston,  Mass.— Horticultural  Society;     Transactions,  1897,  1898. 
Bremen.   Oermany. — Xaturwissenschattllcher     Vereiu:     AbbandluDgen, 

Brisbane.  Qiieen«fanif,— Geological. Purvey  of  Queensland:       Bulletin, 

Nos.  8-10. 
Brisbane.   Qaeeii slan a.— Roya.1   Society  of  Queensland:       Proceedings, 

Vol.  XIII. 
Briinn.  Ausfrio.— Xaturforachender  Vereln:       Berlcht,  Vols,   xv,   xvi; 

Verhandlungen,  Vols,  xxxv,  xzxvi. 
Bruxellea,  Belgium. — Soci^tC  de  Geologic:     Bulletin,  Vols,  m,  vm,  ex. 
Br\ixeUes,  Belgium. — Socl^tfi  Beige  de  Mlcroacople:       Annales,  Vols. 

xxic.  XXIII ;  Bulletin.  Vol.  xxit. 
Braxelles,  Belgium. — Soct^tg  Malacologlque  de  Belglque:     Proces  Ver- 
bal, Noa.  26-27;  Bulletin.  No.  34. 
Buenos  Aires.  Arpendne.— Instltuto  Geographlco  Argentine:     Bulletin, 

Vols.  xvni.  x[x,  XX :  1-6. 
Buenos  Aires.  Argentine — Museo  Nacional:     Anales.  Vols,  v,  vi;  Corn's. 

Vol.  i:  1-3:  Memoree,  1894,  1S9S,  1896. 
Buenos  Aires.  Argentine. — Socledad     Clentlfica     Argentina:      Anales, 

Vols.    XLIV.    XLVII. 

Calcutta.  /ndJa.— Geological  Survey  of  India:  Memoirs.  Vols,  xxvii: 
2;  xxviii:  1  Records. 
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Cambridge,  ^(ms.— Museum  of  Comparatltre  Zoology:     Annual  Report. 

189S,  1899;   Bulletin,  Vols,  xixii-xxxv. 
Cape    Toten.    South    A/rtca.— South    African    PhlloBophlcal    Socletj: 

Transactions,  Vols,  ix,  z. 
Cardiff,  England. — NaturaltstB'  Society;  Report  and  Transactiona,  Vols. 

Catania.  Italy. — Accademla  Oicenia  dl  Scienze  Naturalli     Bulletin,  Nos, 

4S'59. 
Chapel  Hill.  .V.  C.—Enaha  Mitchell  Scientific  Society:     Journal,  Vols. 

Chicago^  jr/.— Field  Columbian  Museum:     Annual  Report,  1S9T,  1S9$; 

Birds  of  Bastem  N.  America,  Part  I;   Publications,  Nos.  25, 

33-43,  46-50.  » 

Chicago,  nj.— Jolin  Crerar  Library:     Annual  Report.  4th. 
Chicago.  III. — Journal  ol  Geology:     Journal,  Vols,  vi,  vii. 
ChrUtiania,  A'orwav .—Vldenskabs  Selsliab:     Ffirhandlingar,  1S9T,  1898; 

Oversigt,  1898;  Skrifter,  1896,  1897,  1898. 
Cincinnati.  Ohio. — Cincinnati  Society   of  Natural   History:       Journal, 

Vol.  XIX :  4. 
Denver,  Col. — Colorado  Sclentlflc  Society:     Bulletin,  Nos.  3,  4. 
Dea  Moines.  Iowa. — Geological  Survey  ol  Iowa:     Annual  Report,  MtAa. 

Dea  Moines.  Iowa. — Iowa  Academy  of  Sciences:       Proceedings,  Vols. 

Dorpat,  iiussfn.— Naturforscher  Oesellachaft  bel  der  Unlversllftt:     Sil- 

zungsberlctite,  Vol.  xii:  1. 
Skaterinbiirg.  Ruatia. — Socl£t6  Ouratienne  des  Amis  des  Sciences  Nat- 

urelles:     Bulletin,  Vols,  zvi,  xvit.  xviii,  xix. 
Bmden.  Germany. — Naturforschende  Gesellschaft:     Jahresberlclit,  Vol. 

1.XXXI1;  Ktelne  Schrlften,  Vol.  xix. 
Fireme.  /(oly.— BIblloieca  Nailonale  Centrale:     Bulletin,  Nos.  280-331. 
Frankfurt  a  d  Oder,  Germany. — Nalurwlssenscbaftlicber  Vereln,  Helios, 

Vote.  XIV,  XV,  xvi;  Socletatum  Litters,  Vols,  xi,  xii,  xiii. 
•Benive.  Switterland.—SoiAtXi  de  G^ographle:  BulleUn,  1898;  Le  Globe, 

Vols.  SKxvii,  xxxviii. 
Georgetown.  Brit^h  Guiano.— Royal  Agricultural  and  Commerical  So- 
ciety:    Journal,  Vol.  xi. 
OJaagow.  Scotland. — Natural  History  Society  of  Olasgow:     Proceedings, 

Vol.  v:  1,  2. 
Horlitt.  Oermany. — Naturforschende  Gesellscbaft:     Abhandlungen,  Vol. 

Oranville,  Ohio. — Denlson  University:     Bulletin,  Vols,  vin,  ix,  x;  u: 

1-8. 
Oreiftwal'l.  Germany. — Naturwlssenschaftllcher  Verein;     Mttteilungen, 

Vols.    JtXVIII.   XXIX. 

Qurret.  France. — Socl^t^  des  Sciences  N'alurelles  de  la  Creuse:     Me- 
moirs. tS9T,  1898. 
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(huilriiw.  Oermatij/' — Verein  der    Freunde  der  NaCurgeachlchte:  Archlv, 

Vols.  LI,  I.II. 

Hahana.  Cuba. — Academla  dt  Clencias;     Anales.  Vols,  xxxv,  xxxvi,  Nos. 

41S-420. 
Halifax.  Nova  Bcotia. — Nova  Scotia  Institute  of  Science:     Proceedings. 

Vol.  sit:  3,  4. 
Halle  a  d  Baale.  Oermany. — Kals.  Leopold.    Carol.     Akademle.    Nova 

Acta,  Vols.  LX\:   3;   ljuci:   9;   Leopoldlana,  189S. 
Hannover.   German]/. — Naturhlstorlsche   Geaellschad :        Jahresberlcht, 

Vols.   II.IV-XLVI1. 

Harlem,  Ketherlands.—Mas&e  Tejier:     Arcblvee,  Vol.  vi:    1-6. 
Inngbriick,  Austria. — KatiirwteseQachaftlich'Medizlnlscber  Verein;     Be- 

richt.  Vol.  Mill,  XXIV. 
lotoa  City.  Iowa. — Iowa  Historical  Society:     History  of  Iowa,  VoL  ii; 

Records,  Vols,  xiv,  xv. 
Kastel,  Oermaity. — Verein  llir  Naturkunde:     Abhandtungen,  Vols.  xui. 

XI.III. 

Kharkow,  Ruaia. — Socl6t6  Naturallstes  a  I'  Unlveralte:     Travaux,  Vol. 

Kiel,  Oermany. — Naturwlssenschaftllcher  Verein:       Scbrlften;  Vol.  xj. 

No.  1. 
Eji'ibenhaven.  Denmark. — Xaturlilstorlke  Fdrenlng:     Meddelelser,  1S9T. 
1S9S. 
_    Krakoa-ie.   4 usfrio.— Akademle   der   WlBsensctiaften:      Rosprawy,   Vols. 

Landghnt.  Germany. — Botanisther  Verein:     Berlcht,  Vol.  xv. 

Lansing.  Uich. — Slate  Agricultural  College:     Bulletin  Bxper.  Station. 

Nos.  145-16X. 
Laiiminne,  Stcitzerland. — Soclfit€    Vandoise    dee    Sciences    Naturellea: 

Bulletin,  Vol.  xxxiv. 
Lawrence.  Kans, — Kansas  State  University;     Quarterly,  Vols,  vii,  vni: 

Bulletin,  Vol.  i:  1-3. 
Lirge.  Belgium. — Socl^i^  G^ologlque  de  Belglque:     Aonales,  Vols.  xxii. 

Liverpool.  /;n (/fa nff.— Geological  Soetely:       Proceedings.  Vol.  viir:   1.  2. 
Liineberg,  Germany, — Naturwlssenschaftllcher    Verein:     Jahresberlcht, 

Vol.    XIV. 

Manchester.  England. — Manchester  Lllerary  and  Philosophical  Society: 
Memoirs  and  Proceedings,  Vols,  xim :  xi.iii:  1-4, 

Melbourne.  Viclorio.— Public  Ltbray,  .Vluaeum  and  National  Gallery; 
Reports.  189u-lS97. 

Milano.  ifaly.— Socletft  Itatlana  df  Sclenze  Natural!:     Alll.  Vol.  xxxvii. 

Milicaakee.  Wis.— Public  Museum;     Annual  Report,  Vols,  xv,  xvi. 

Montevideo.  Uruguay. — Museo  N'aclonnI  Anales,  Vols,  ii:  8-11;  iir:  9-10. 

Montreal.  Canada. — Canadian  Record  of  Science:       Vols,  vii:   6,  7,  8; 
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Nanteg.  France. — Soci^tfi  AcadSmtque  de  la  Lotre-Iaferleure:  AnaaleB, 
Vol.  VIII. 

Xeuchiitel.  Swtfserland.— Society  des  Sciences  Naturellee;  Bulletin, 
Vols,  xxi-xxv. 

Xew  York.  N.  y. — American  Geosraphical  Society:  Bulletin,  Vols. 
XXX,  xsxi. 

Hetc  York.  N.  Y. — American  Museum  of  Natural  History:  Bulletin, 
Vols.  X,  II. 

New  York.  -V.  Y.— Ltnnean  Society:     Abstracts,  Nos.  8-11. 

Namberg.  Oerwtanv.— Naturhlstorlsche  GeaellBcbaf t :  Abhandlungen, 
Vol.  XI. 

Oberlin.  Ohio. — Oberlln  College:  Wilson  Bulletin,  Vols,  v;  vi:  H;  Li- 
brary Bulletin,  No.  4. 

Osnabriick.  Qerman]/. — Naturwlssenscbaftllcber  Verein:  Jahresliericbt, 

1897.  189S. 

Ottawa,  Canada. — Geological  and  Natural  History  Survey  of  Canada: 
Annual  Report,- Vols,  viii  and  xix.  with  maps. 

Padova.  Italy.— Societi.  Veneto  Trent ina  di  Scienze  Naturall:  Atti, 
Vol.  lii;   2;   Bulletin,  vi:   3. 

Paris,  f ranee.— Museum  d"  Hlatoire  Naturelle:      Bulletin,  189S.  1899. 

Penzance.  England.— Roy&l  Geological  Society  of  Cornwall:  Transac- 
tions, Vol.  xii:  4. 

Pltitadelphia.  Fa. — Academy  of  Natural  Sciences:     Proceedings,  Vols. 

1898.  1899. 

Philadelphia.  Po.— Wagner  Free  Instltut  of  Science:  Transactions,  Vol. 

Philadelphia.  Po.— Zoological  Society  of  Philadelpbia :     Annual  Report, 

Vols.    XXVI,   IXVIJ. 

Pisa,  /(oly.— Socletft  Toscana  di  Scienze  Naturall:     Atti,- Vol.  xi.   ' 
Port  Louis.   Mauritius. — Royal    Alfred    Observatory:     Annual    Report, 

1896,   1897. 
Prag,  Bohemia. — Bobmlscbe  Gesellschaft  der  Wlssenscbaften:     Jahres- 

bericbt,  1896-1898;  Sltzungsberlcbte,  1896-1898. 
Reichenberg.  Bohemia. — Verein  der  Naturfreunde:     Mitteilungen,  Vols. 

Rovereto,  Austria. — Accademia  degli  Agiatl  in  Rovereto:     Atti.  Vols. 

S(.  Oall.  Switzerland. — Naturwlssenschaftliche     Gesellschaft ;     Bericht, 

1896,  1897. 
St.  John's.  Xeu>  Brun«ioicJ:.— Natural  History  Society;     Bulletin,  Vols. 

Haint-16.  Prance,— Socl«e  d'  Agriculture  et  d'  Hlstoire  Naturelle  de  la 

Manche:     Memoirs  A  Docutn.,  Vols.  xv.  xvi. 
St.   Louis.   Jfo.— Missouri   Botanical  Garden:       Annual    Report,   Vols. 
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St.    Paul,    jtfinn.— Mlnneeota    Historical    Society:       Biennial    Report, 

Vol.  X. 
Sankt  Peterburo.  if KMia.— Imperial  Academy  of  Sciences:     Bulletin, 

Vols.  V,  VI ;  Memoirs,  Vol.  iv:  3. 
Bankt  Peterbarg,  Jfussia.—Oeologlcal  Committee:     Bulletin,  Vols,  xv, 

xvi;  Memoirs,  Vol.  nvi:  1. 
Ban  Francisco,  Cal. — Calltornla  Academy  or  Sciences:       Proceedings, 

Vol.  i:  4,  5,  6,  11.  12;  Occasional  Papers,  Vol  vi. 
Bantiago.  Cftile.— SoclStfi  Sclentlflque  du  Chile:     Actee,  Vol.  vii:  2,  3,  i. 
Bydney,  Xew  South  Wafe*.— Australian  Museum:     Report,  1897,  1898; 

Records.  Vol.  iii:  3-5. 
Stavanger,  Norway. — Stavanger  Museum:     Aarsberetning,  1898'1899. 
Stockholm,  Sweden. — Qeologlska   Byron:     Afhandllngar,  Nos.  C.    160- 

182. 
Stockholm,  Biceden. — Kongl.  Svenska  Vetenskaps-Akademlen:     Blbang, 

Vola.  xxn-xjtiv;  Ofveralgt,  1897,  1898. 
Bydnev,  Neic  South   Wales,— Geological   Survey  of  New  South  Wales: 

Annual  Report,  1897,  1898;  Mineral' Resources,  Nos.  5,  6;  Rec- 
ords, Vola.  vi:  2,  3;  vii:  1. 
Sydney,  Xeio  South  Wo Ifls.— Royal  Society:     Journal  and  Proceedings, 

Vols.  XXX,  ixxr,  XXXI t. 
Thorn.  Germany.— Cope micufl  Vereln  fiir    Wissenachaft    und   Kunst: 

Jahresbericht,  1897:  Mlttellungen,  Vols,  x-xii. 
Tokio.   Japan. — Deutsche    Gcsellachaft    f(ir   Natur    und    Vtilkerkunde: 

Mlttellungen,  Vol.  vi.  Noe.  58.60. 
Torino,  /(olv.— Musec  Zoologlco  d!  Torino:     Bulletin,  Vols,  xii,  xiii. 
Toronto,  Catioda. — Canadian  Instltut:     Proceedings,  Vols,  i:  G;  ii:  1,  3; 

Transactions,  Vol.  v:   2. 
Toulouse,  France. — AcadSmie  dea  Sciences:     Memoirs,  Vols,  viii,  ix; 

Bulletin,  Vol.  I. 
l7psaJa.  Sweden. — Geological  Institute  University  of  Upsala:     Bulletin, 

Vols.  Ill,  iv:  1. 
Urbana.  III. — Illinois  State  Latraratory  of  Natural  History:     Bulletin, 

Vol,  v:  4.  E. 
Washington.  D.  C. — United  States  Geological  Survey:     Annual  Report, 

Vol.  xvm;  Bulletin,  Nos.  61,  88,  89, 149;  Monographs,  Vols,  xxix, 

Washington,  D.   C— United   SUtes  National   Museum:     Bulletin,  Vol, 

xi.vii:  2,  3;  Proceedings,  Vols,  xx,  xxi. 
Washington,  D.  C— Patent    Office:       Official     Gazette,     Vols,     lxxxii- 

Waaliington,  D.  C. — Smithsonian  Institution:  Annual  Report,  1896- 
1897. 

Washington,  J>.  C— United  States  Weather  Bureau:  Monthly  Weather 
Review,  Vola.  xx(i.  xxvri. 

Winnipeg,  Manitoba. — Manitoba  Historical  and  Scientific  Society:  An- 
nual Report.  1896-1898;  Transactions,  Vol.  xlix.  liv. 

"Zurich.  Kicifserlonrf.— N'aturforschende  Qesellscbaft:  Vlerteljahr- 
schrlft.  Vols,  xui:  3,  4;  xi.iii;  xuv  1,  2. 
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ZuHckau.  QerTnany. — Vereln  lur  Naturkunde;     Jahreaberlcbt,  1896, 1896. 


Election  of  officers : 

President, Dr.  H.  T.  Eddy." 

Vice  President,     -----    O.  W.  Oestliind. 

Recording  Secretary,     -     -     -    F,  G.  Warville. 

Corresponding  Secretary,     -     -  C.  P.  Berkey, 

Treasurer,     -- E.  C.  Gale. 

_      .        -       .  I  Dr.  J.  K.  Hosmer. 

Trustees  for  three  vears,     ■      <  .    ^   r, 

j  A,  D.  Roe. 

a47th  Meeting,  April  8,  1900. 

Thirty-two  persons  present. 

Vice  President  Oestlund  in  the  chaJr. 

Dr.  Berkey  reported  that  material  had  been  sent  to  the 
Dututh  Scientific  Association  and  Moorhead  Normal  School. 

Curator  Roe  reported  that  free  Saturday  admission  to  the 
museum  had  reduced  receipts,  but  that  March  still  gave  a 
profit  of  $16. 

H,  W.  Howling,  Wm.  Kilgore,  Alfred  Humphrey,  J.  H. 
Gill,  and  Paul  M.  Glasoe  were  elected  to  membership. 

Program : 

The  Bad  Lands  of  Wyoming,  by  F.  \V.  Sardeson,  illus- 
trated by  original  photographs  taken  by  his  expedition  of  last 
year  to  Big  Horn  county. 

Personal  Observations  on  Ants,  by  O  .  W.  Oestlund. 

[adstbact.] 

An  account  of  an  obeervallon  on  anta  was  given  that  seems  to  t>e 
exceptional,  or  at  least  not  recorded  by  any  student  on  the  habits  of 
anta  as  far  aa  can  be  ascertained  by  the  author. 

A  nest  found  on  a  burnt-over  place  on  the  border  of  the  woods 
had  a  space  of  smooth  aud  hard  ground  around  it,  about  a  foot  In 
diameter,  free  from  grasB  or  any  vegetation.    The  whole  colony,  of  IBfr 

*Dr.  Eddy  declined  to  serve  as  President  of  the  Academy  and: 
Tlce  President  Oeatlund  was  Acting  President  for  the  year. — Eoitob. 
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to  200  individuals,  was  apparently  above  ground  on  the  open  space. 
Tbe  ants'showed  great  excitement  and  were  running  about  in  all  dl' 
rectlooH.  Tbelr  actions  appeared  at  first  to  be  aimless,  due  to  tear, 
danger  or  some  oiher  cause  that  had  thrown  the  whole  colony  in 
commotion.  But  on  closer  observation  it  was  seen  that  when  two  of 
tbetn  net  they  would  clasp  aDtennte  and  forelegs  and  rise  up  on  the 
Jilnd  legs,  would  swing  around  two  or  tbree  times,  on  which  they  would 
separate,  each  one  going  In  search  for  a  new  partner  to  repeat  the 
same  action. 

The  Interpretation  given  to  this  unusual  procedure  was  that  the 
ants  were  at  play,  or,  to  express  it  as  man  would,  they  had  a  dance. 

248th  Meeting,  October  3,  1900. 

Ten  persons  present, 

\'ice  President  Oestlund  presided. 

I'rograni ; 

The  Geology  of  the  Pembina  Mountains,  by  C.  P.  Berkey, 
with  specimens  of  brick  made  from  their  sand 

Glacial  Plowing  in  the  Vicinity  of  Minneapolis,  by  F.  W. 
Sardeson. 

[ABSTBACT.] 

This  paper  is  tiased  on  a  series  of  observations  made  during 
excavation  of  Glacial  drift.  Tbe  results  to  date  were  shown  by  aid 
of  photographs.  This  paper  with  drawings  instead  of  reproduced  pho- 
tographic Illustrations  has  been  published  elsewhere.  ("A  Particular 
Case  of  Glacial  Erosion."  The  Journal  of  Qeology,  Vol.  xiii.  No.  4,  p. 
3&1-3E7,  May-June,  1905.) 

349th  Meeting,  November  13,  1900. 

Thirteen  present. 

Vice  President  Oestlund  presiding. 

Program :     Surface  Features  of  Minnesota,  by  C.  W.  Hall. 

250th  Meeting.  December  4,   igoo. 

About  fifteen  present. 

Vice  President  Oestlund  presiding. 

Program : 

A  demonstration  of  original  micro-photographs  as  lantern 
slides,  showing  the  late  progress  in  finer  anatomy  and«n  the 
physiolojjy  oi  the  brain,  by  Harlow  Gale. 
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351st  Meeting,  January  8,  1901. 

ANNUAL  MEETING. 

Twelve  present. 

Vice  President  Uestlund  presiding. 

Corresponding  Secretary  Berkey  reported  the  year's  ac- 
cessions to  the  hbrary  as  371  domestic  and  417  foreign  pubH- 
cations. 

List  of  exchanges  received  during  the  year  1900: 
Agram,  Hungary. — Jugoelavenska  Akademlja:     LJetopIs,  Vol.  xiv;  Rad, 

No.  140. 
Agricultural   College,   ^ich.— Agricultural  College  and    Exp.   Station: 

Bulletin.  Nos.  166-lSl.     Annual  Report,  37.  3S. 
Alhany.  N.  Y.— State  Library:     Annual  Report,  1899. 
State  Museum:     BulMln,  VolB.  r:  2i.  35;  vi:  26-34. 
University  of  New  York:     Regents'  Report,  1899. 
Atniena,  France. — Socl6t6  Llnnfieone  du  Nord  de  la  France:     Bulletin, 

Vol.  stv.  Nob.  303.322. 
Baltimore.   Wd.— Jobns  Hopkins  University :     Circular,  Noa.   142-149. 
Bamberg.  Oermany. — Naturtorschende  Gesellschaft:     Berlcht,  Vol.  xvii. 
Barcelona,  Spain. — Real  Academla  de  Clenclas  y  Aries:     Bulletin,  Vol. 

i;   24-26. 
Basel,    S wiWer Ian d.—Naturforacbende   Qesellschatl :        Verba ndlungen, 

Vol.  xn:  2,  3. 
Belfast,  Ireland. — Natural  History  and  Pbllosophlcal  Society:     Report 

and  Proceedings,  1898-1899. 
Berlin.  Oermany. — R.  Prledlfinder  und  Solin:     Natune  Novltates.  Vol. 

Biziers,  frotice.— SocWtS  d"  Etude  dea  Sciences  Naturellea:     Bulletin. 

Vol.  XXI. 
Bologna.  Italy. — Accademla  delle  Scienze  dell'   Institute  di  Bologna: 

Memoirs,  Vol.  vii;  Rendlconto,  Vols.  ii,  in. 
Bomhaji,  India. — Royal  Asiatic  Society:     Journal,  Vol.  xx,  No.  65. 
B6ne.  Algeria. — Academie  d'  HIppone:     Comptes  RenduH,  1S99.  ' 
Boston,  Xass. — American  Academy  of  Arts  and  Sciences:     Proceedings, 

Vol.  XXXV. 
Boston,  Mass. — Boston  Society  of  Natural  History:     Proceedings,  Vol. 

Botton.  if (Ua.— Horticultural  Society:     Transactions,  1899, 

Brislxine.   Queensland  .—Royal    Society   of  Queensland:       Proceedings, 

Vols.    XIV.    XV. 

Brunn.    Aimfrta.— Naturforschender   Vereln:     Berlcht,    Vol    ivii:    Ver- 

handlungen.  Vol.  xxxvii. 
Bruxeltes.    Belgium.— SaQ\^it    de    Microscopic:     Annales,    Vols,    xxiv. 
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BruxeUea,  Belgium.'~Societ6  de  Microacople:  Annales,  Vols,  xxiv, 
XXV :  Bulletin,  Vol.  xxv. 

Bruxeltes.  Belgium. — Society  Royale  de  Botanique  de  Belglque:  Bulle- 
tin, Vols.  XXXVll,  XXXVIII. 

Buenos  Aires,  Argentine. — ^Museo  Nacional:     Corn's.  Vol.  i;  4-6. 
Buenot  Aires,  Argentine. — ^Sociedad     ClentlQca     Argentina:       Anales, 

Vols,  xi-vin,  xi-ix. 
Calcutta.  India. — Geological  Survey  of  India:     Report,  1899;    Record, 

Vol  xxix;  1;  Memoirs,  Vols,  xxii,  xxi:  1-3;  N.  S..  Vol.  I. 
Cambrirlge.  ilfass.^Harvard  College  Observatory:     Annals,  Vols,  xxxii: 

2,  iiiiii;  Report,  1899. 
Cambridge,  Maaa. — Museum  of  Comparative  Zoology:     Vols,  xxxvi:   7, 

Cape    Town.    South    Africa. — South    African    Philosophical    Society: 

Transactions,  Vol.  xi:  1. 
Cardiff.  England. — Naturalists'  Society:     Report  and  Transactions.  Vol. 

Catania.  71«ly.— Accademla  Glisnia  di  Science  Katurall:     Bulletin,  Nos. 

60-63. 
Chape]  Hill.  N.  C— Ellsba  Mitchell  Sclentlflc  Society:     Journal,  Vol. 

Chemnitz.  Oermanff. — NaturwissenBchaftHcher  Gesellschaft :  Berlcbt,  ' 
Vol  xrv. 

Chicago.  III. — Botanical  Gazette:     Vols  xxviii,  xxix,  xxx. 

Chicago.  III. — Chicago  Academy  of  Sciences:  Report,  Vol.  xl;  Bulle- 
tin, Vol.  u:  3. 

Chicago,  III. — Field  Columbian  Museum;  Birds  of  Eastern  N.  Amec- 
Ica,  Part  2;  Publications,  No.  44. 

Chicago.  111. — John  Crerar  Library:     Annual  Report,  Vol.  v. 

Chicago.  lU. — Journal  of  Geology,  Vol.  viii. 

Christiania,  "Norioay. — Vldenskabs  Selskab:  Forhandlingar,  1899: 
Overslgt.  1899;   Skrifter,  1899. 

Cftur.  S«)  t  f  acr /and  .^Na  turf  orach  en  de  Qeaellschart  Graubiindens:  Jah- 
resberlcht.  Vols,  jo-i,  xui. 

Cincinnati.  Ohio. — Cincinnati  Society  of  Natural  History:  Journal, 
Vol.  XIX :  5,  6. 

College  Hill.  Mast.—Tutta  College:     College  Studies,  Vols,  v,  vi. 

Colorado  Springs,  Col. — Colorado  College:     College  Studies,  Vols,  vn, 

Denver.  Col.— Colorado  Sclentlflc  Society:     Bulletin,  No.  2. 

Det  Moinea,  Iowa. — Geological  Survey  of  Iowa:     Annual  Report,  Vol.  x. 

Dorpal.  Russia. — Naturforscher  Gesellschaft  bel  der  Unlversftat:     Sit- 

zungsberlchte.  Vol.  xii:  2. 
Ekaterinburg,  Russia.— Socl6li  Ouralienne  des  Amis  des  Sciences  Nat- 

urellea:     Bulletin,  Vol  xs. 
Emden.  Oermoni/.^Na  t  u  rf  orach  end  e  Gesellschaft:     Jataresberlcht,  Vol. 

UCXXlIt,    LXXXIV. 

,  /(alv.— BIblioteca  Nazional  Centrale:     Bulletin,  Nos.  332-35C 
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Fnmkfurt  a  A  Oder,  Oermany. — NaturwiBBenBcbaftllcber  Vereln;     Hel- 
ios, Vol.  XVII ;  Socletatum  LltterE,  Vol.  xiv. 
Fribourg,  Switzerland. — Society  Frlbourgeolse  dea  Sciences  Naturellee: 

Bulletin  6.  Vol.  xvii. 
Oenive,  Stcitzerland. — Socl£t6  de  Oeogrcphle:     Le  Globe,  Vol.  zxxiz. 
Orax,  Austria. — NaturwlsBenBchaftllcher  Vereln;       Mlttellungen,  Vole. 

xxxiv-xxxvi. 
Ouiret,  France. — SoclfiU  des  Sciences  Naturelles:     Memolra,  1889. 
OiutrotD,  Germany. — Vereln  der  Freunde  der  Naturgeechlchte:       Ar- 

cblv,  VoL  Liii;  uv:  1. 
Halifax,  Nova  Scotia. — Nova  Scotia  Institute  of  Science:     ProceedlnES 

and  Trans.,  Vol.  x:  1. 
Balle  a  d  Soale,  Bermanj/. — Kafs.  Leopold.      Carol.      Akademle:     Ab- 

bandlungen,  Vol  lxxii:   2,  3;   Lgopoldlana,  Vols,  xxxv-xxxvn. 
Hamturg.  6 ermanir.— Vereln  lilr  NBturwlssensGliatttlche  Unterhaltung: 

Verbandlungen,  Vol.  x. 
Harlem,  Netherlandt. — Muafie  Teylerr     Archives,  Vols,  \i:  4,  5;  vii:  1. 
Hermannstadt,  J.u«tria.— Slebenburglacber    Vereln     [ttr     Naturwlseen- 

schaften:     Verbandlungeo,  Vols,  xlti,  xlvii. 
Indianapotis,  Ind. — Indiana  Academy  of  Sciences:     Proceedings,  1S98. 

1S99. 
Iowa  City,  /owi.— Iowa  Historical  Society:     Records,  Vol.  xw. 
Kief,  AtM«la.— Kief  Society  of  Naturalists:     Hemolrs,  Vol.  xv,  xyi. 
Kiel,  Germany. — Naturwlssenscbaftllcber  Vereln:    Schrltten,  VoL  zi:  2. 
Krakowie,  AtMtrta.^Akadetnle  der  WiSBenscbaf ten :     Rospraiin',  Vols. 

Laming,  Jficft.— SUte  Agricultural  Ctrilege:       Bulletin,  Nob.  175-181. 

18R. 
Lausanne,   a^oiUierUmd. — Soct€te  Vandolse    des    Sciences'  Naturelles: 

Bulletin,  Vol.  xxxt. 
Le  Havre,  France. — SocUte  de  Q4ologique  de  Normandie:       Bulletfo, 

Vols.  xrai.  XII. 
Liverpool,  England. — Geolosical  Society:     Proceedings.  Vol.  vin:    3. 
Itadiaon,  Wit. — Wisconsin  Academy  of  Sciences:       Transactions,  Vol. 

XI. 

Ifadison.  Wis. — Wisconsin  Geological  and    Natural    History    Survey: 

Bulletin,  No.  6. 
Uanchester,  England. — Manchester  Literary  and  Pbilosophlcal  Society: 

Hemoira  and  Proc.,  Vols,  xun:  6;  njv. 
Melbourne,  V<c(orta.— Public  Library:     Report,  1898,  1899. 
Mexico,  ifeiico.— Inatltuto  Oeologlco  Naclonal:     Bulletin,  Nos.  12,  13. 
Milwaukee,  Wis. — Public  Museum:     Annual  Report,  Vol  x»n. 
Minneapolis,  Minn. — Oeological  and  Natural  History  Surrey  of  Minn.: 

Annual  Report,  Vol.  xxiv;  Final  Report,  Vols,  v,  vi. 
Montevideo,   XJrvguay. — Museo  Nacional:      Anales,  Vols,   it:  12;    xm: 

13,  14. 
Montgomeni,  Ala.— Geological  Survey  of  Alabama:     Bulletin,  No.  6; 

Warrior  Goal  Basin. 
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Montreal,  Canada. — Canadian  Record  of  Sclencei     Vol.  viii:  2-4. 
Hotkva,  Russia. — Imp.  Moscow  Society  ot  NaturallaU:       Bulletin  1S9S: 

2,  3,  4;  1S99:  1;  Memora,  Vole,  xv:  7;  xvi:  1,  2. 
Xantes,  France  .—Society  Acadfimlque  de  la  Lotre-fDterleure:     Annales, 

Vols.    IK,    V 

Neuchstel.  Sioitzerland. — Societfi  des  Sciences  NaturellsB:       BulletlQ, 

Vol.  xitvi. 
-Veto  York,  N.  Y. — American    GeoKrapblcal    Society:       Bulletin,    Vol. 

Xew  York,  X.  Y. — American  MuBsum  ot  Natural  Hiatory:     Annual  Re- 
port, 1899;  Bulletin,  Vol.  xii. 
aamlierg.  Oermany. — NaturhlBtortscbe  Gesellschaft:       Abbandlungen, 

Vol.  XII. 

Oftertin,  Oliio. — Oberlln  College:  Laboratory  Bulletin.  No.  10;  Wilson 
Bulletin,  6:  6,  6. 

Ottawa,  Canada. — Geological  and  Natural  History  Survey  ot  Canada: 
Annual  R^rart,  Vol.   x;    Notes  on   Sidney  Coal  Flelda 

Paris,  France. — Museum  d'  Hlstolre  Naturelle:     Bulletin,  1900. 

Pemanve,  fn^Iond .^Natural  History  and  Antiquarian  Society:  Re- 
port and  TraQsactlouB,  1S94-1S98. 

Penzance,  Enp land. —Royal  Geological  Society  of  Corawall:  Transac- 
tions, Vol.  xii:  5. 

Philadelphia,  Pa. — Academy  ot  Natural  Sciences:     Proceedings,  1900. 

Philadelphia.  Pa. — Zoological   Society:     Annual  Report,  Vol.  xxvni. 

Pisa.  Italy. — Society  Toscana  dl  Sclenze  Naturall:     Attl,  Vol.  xn. 

Port  Louis,  Jfourifiug.— Royal  Alfred  Observatory:  Annual  Report, 
1S9S;   Meteorological  Obsenratlons.  1898. 

Begembvrg,  Oermony,— NaturwisseuschattUcher  Vereln:  Berlchte, 
Vols.  VI,  VII. 

Riga,  Raaaia. — Naturtorscberrerein:     Korrespondensblatt,  Vols.  xl<xlii. 

Alo  de  Janeiro,  Bragil. — Museu  Naclonal:  Arohlvos,  Vols,  ix,  x;  Re- 
vlsta,  Vol.  I. 

Bochester.  N.  Y. — Rocbester  Academy  of  Natural  Sciences:  Proceed- 
ings, Vol.  III. 

Rovereto,  Austria. — Accademla  degli  Aglatl  en  Rovereto:  Attl,  Vols, 
v:  3,  4;  vi:  1,  2. 

Sacramento,  Cal — California  State  Mining  Bureau:  Bulletin,  Nob.  13, 
14,  16. 

SI.  Oall.  Switzerland. — NaturwlBsenschaftllcbe  Qesellschaft:  Berlcht, 
1S9S. 

St.  John's,  New  Brttnsteick. — Natural  History  Society:     Bulletin,  Vol. 

Smint-ia.  France.— SoeWte  d'  Agriculture  et  d'  Historie  Naturelle  de  la 

Mancbe.    Hemolre  A  Elocnm.,  Vol.  xvii. 
St.  Louis.  Mo. — Missouri  Botanical  Garden:     Annual  Report,  Vols,  x, 

XI. 

St.  Louis.  Mo. — St  Louis  Academy  of  Sciences:       Transactions,  Vole. 
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Sanltt  Peterbarg.  Russia. — Imp.  Academy  ot  Sciences:     Bulletin,  Vttls, 

vii-xi;  Memolre,  Vols,  vi:  2:  vii:  1;  vui:  2,  6.  7,  10;  ix:  1,  2, 

6,  8,  9;  x:  1,  2. 
Sanlct  PeterbMrg,  Ryutia. — Geological     Committee:       Bulletla.     Vote. 

ivii:  6-10;  xviii:  X-IO;  Memoirs,  Vols,  vii:  3,  4;  v\\v.  4;  iz;  5; 

3Ui:  3;  xv;  3. 
Sankt  Peterburg,  RuMia. — Imp.  Mtnerologlcal  Society:       Vertaandlun- 

gen.  Vols,  zxxvi,  xxxvii. 
San  FrancUco.  Cal. — California  Academy  of  Sciences:       Proceedings, 

Vol.  11:  2,  3;  Occasional  Papers,  Vol.  rii. 
Santiago,  Chile.~Bocl6l6  Sclentlftque  du  Chile:     Actes,  Vols,  ix:  4.  6: 

x:  1. 
Sydney,  New  South  Wales. — Australian  Museum:     Records,  Vol.   iii: 

6-8. 
Bydnty,  New  South  Watea. — Geological  Sur»ey  of  New  South  Wales: 

Mineral  Resources,  Nos.  7,  S;  Records,  Vol.  iv:  4. 
Sydney,  Nev:  South  Wates.— Royal    Society     of    New     South    Wales: 

Journal,  Vol.  xxxiii.    * 
Stockholm,  Sineden. — Kongl.   Svenska  VeteskapS'Akademlen:     Blhang. 

Vol.  xxv;  Overslgt.  1889. 
Straatlmrg,  Oermany. — Oeologlschen  Landes-  'Unterauchung.       Mlttell- 

ungen.  Vol.  v:  1,  2. 
Topeka,  Kana. — Kansas  Academy  of  Sciences:     Transactions,  Vols  xv, 

XV  r. 
Torino,  Italy. — Museo  ZooIorIco  dl  Torino:     Bulletin,  Vol.  xiv. 
Toronto.     Canada.—Canadian.    Inatltute:       Proceedings,    Vol,     n:     8; 

Tranaactlons,  Vol.  vi. 
Toulouse.  France. — Acadfimle  des  Sciences:    Bulletin,  Vol.  u. 
Uptala.  Sneden. — Geological  Institute  University  of  Upsala:     Bulletin, 

Vol.  iv:  2. 
Vrbana.  111.— Illinois   State  Laboratory:      Bulletin.  Vol.   T:    7-11. 
Washington.  D.  C. — U.  S.   Geological  Surrey:     Annual  Report,  Vols. 

XIX,  XX ;    Bulletin,   Noa.    157-162;    Memotra,  Vols.'xxvi,   xxxii- 

Waahington.  D.  C— Patent  Offlee:     Official  Gazette,  Vols,  lxxxix-i:: 
Washington.  D.  C— Weather  Bureau:     Monthly  Weather  Review.  Vol. 

Wiesbaden.  Oermany. — Naturhlstorlscher  Verein:     Jahresberlcht,  Vols. 

Winnipeg,  Manitoba. — Manitoba  Historical  and  Scientific  Society: 
nual  Report.  1S99;  Transactions,  Vols.  t,v,  lvi. 

Zurich,      Switzerland. — Naturforschende     Oesellschatt:        Vlerteljahr- 
schrlft,  Vols.  XLiv:  3,  4;  xi.v:  1,  2. 
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The  following  officers  were  then  elected: 

President,     -     - C.  W.  Hall. 

Vice  President, O.  W.  Oestlund. 

Recording  Secretary,     -     -     -    F.  G.  Warvelle. 

Corresponding  Secretary,     -     -C  P.  Berkey. 

Treasurer,     -     -     -     -     ->   -     -   E.  C.  Gale. 

„      ^       ,     ,,   ^  (Dr.  T.  S.  Roberts. 

Trustees  for  three  years.     -     -^^   ,,,   ^    ,,      . 
'  \0.  W.  Oestlund. 

Dr.  Berkey  was  instructed  to  correspond  with  the  officers 
of  the  East  Side  Library  in  regard  to  obtaining  a  permanent 
home  for  the  Academy  library. 

252d  Meeting,  February  5,  1901, 

Forty-five  members  and  visitors  present. 

President  Hall  in  the  chair. 

Harlow  Gale  was  elected  to  membership. 

The  Treasurer's  report  showed  receipts  of  $592.50;  ex- 
penses $291.61;  balance  in  treasury  $296.99. 

The  By-Laws  were  amended  so  that  Sec.  H,  Art.  2  shall 
read:  "The  sections  shall  cover  the  following  sciences:  As- 
tronomy and  Mathematics,  Botany,  Chemistry,  Geology,  Min- 
eralogy, Physics,  Zoology." 

Heads  of  sections  were  advised  to  subdivide  their  sections 
dependent  upon  the  amount  of  work  being  carried  on  by  their 
associates. 

Program : 

The  Retreat  of  the  Ice  Margin  across  Minnesota,  by 
Professor  N.  H.    Winchell. 

Giant  Kettles  in  the  Interstate  Park,  Taylor's  Falls,  by 
Warren  Upham.  (Abstracts  of  these  papers  appeared  in 
Science,  for  March  29,  1901,  Vol.  xiii,  N.  S.  p.  509), 

253d  Meeting,  April  12,  1901. 

Fifty  members  and  visitors  present. 

E.  C.  Gale  was  elected  trustee  for  the  unexpired  term  of 
C.  W.  Hall. 

F.  K.  Butters  read  a  paper  describing  some  of  the  lower 
forms  of  plant  life  emphasizing  particularly  the  fungi  and 
their  allies.    Illustrated. 
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254th  Meeting,  May,  1901. 

Lecture  room  of  Chemistry,  University  of  Minnesota. 

Seventy-five  persons  present. 

Professor  Geo.  B.  Frankforter  gave  a  lecture  on  Color 
Photography,  illustrated  by  many  views,  diagrams  and  ex- 
periments. 

255th  Meeting,  October  8,  1901.    1 

Directors'  room.  Public  Library. 

President  Hall  presiding. 

The  thanks  of  the  Academy  were  voted  to  the  donors  of 
late  gifts. 

W.  F.  Decker  and  W,  F.  Kunze  were  elected  members. 

The  program  was  the  experiences  of  the  members  during 
the  summer  in  research  work  or  at  the  meetings  of  scientific 
gatherings.  Dr.  C.  P.  Berkey  told  of  his  work  in  Utah,  Mon- 
tana, and  Idaho. 

Dr.  H.  T.  Eddy  spoke  of  the  meetings  of  the  American 
Mathematical  Society  and  the  Institute  of  Electrical  Engin- 
eers. 

■Prof.  John  Zeleny  described  the  work  of  the  Physics  sec- 
tion, A.  A.  A.  S.  at  Denver;  Drs.  Frankforter  and  Harding  of 
the  Chemical  section;  Dr.  A.  H.  Elftman  of  mining  in  Color- 
ado. 

Prof.  E,  P.  Leavenworth  of  his  research  work  in  Astrono- 
my; A.  D.  Roe  of  geodes,  and  Prof.  N.  H.  Winchell  of  the 
Geological  section  of  the  A.  A.  A.  S.,  which  brought  forth  a 
discussion  of  Chamberlln's  theory  of  Celestial  Mechanics  and 
Van  Hise's  theory  of  Ore  Deposits. 

256th  Meeting,  January  7,  190a. 

ANNUAL  MEETING. 

Nine  present. 

President  Hall  in  the  chair. 

Report  of  Treasurer  E.  C.  Gale: 

By  balance  from  1900 $    269.99 

By  Aluseum  receipts,  Mar.  6,  1900,  to  Mar. 

31.  1901    707-65 
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By  Dues  46.00 

$1,050.54. 
April  6 — To  services  for  museum,  March  6,  1900,  to 

Mar.  31,  1901 $  577-58 

April  6 — To  services  for  museum,  Mar.  31,  1901,  to 

April  6,  1901 5  ■  50 

May  6— To  T.  H.  Colwell  for  printing  bulletin 266.80 

May  6 — To  stamps  for  bulletin 10.00 

May  6— To  C.  P.  Berkey  for  services 13-20 

May  28— To  Prof.  Hall  for  sundries 5.35 

May  28 — To   Franklin   Printing  Co.  for  Exhibition 

placards   6.00 

May  31 — To  sundries  and  postage  for  Secretary 6.06 

Oct.  2— To  Franklin  Printing  Co 3.00 

Oct.  2— To  Leslie  Paper  Co 6.13 

Jan.  7,  1902 — Cash  on  hand 151  64 

$1,050.64 

The  Corresponding  Secretary  reported:  "accessions  to  the 
library  as  292  domestic,  310  foreign  publications,  total  602, 
The  issue  of  Vol.  iii,  Bulletin  3,  of  the  Bulletins  was  distrib- 
uted early  in  the  year  to  members  of  the  Academy  and  Amer- 
ican Institutions;  later  in  the  year  to  foreign  societies  through 
the  Smithsonian  Institution.  The' Academy  library  is  partly 
on  shelves  at  the  State  University,  partly  in  the  Public  Libra- 
ry, and  partly  boxed  up  at  the  University.  Only  a  small  part 
is  available  for  reference." 

Corresponding  Secretary's  report  of  accessions  during  the 
year  1901 : 

Agram.  Hungary. — Jugoslavenska  Abademija:     Ljelopis,  Vol.  xv;  Had, 

No.  143. 
Agricultural  College,  ,1/i  eft  .—Michigan  Agricultural  College:     Bulletlq, 

Noa.  182-192. 
Atbanv.  .V.  y, — State  Library:     Annual  Report,  ISOO. 

State  Museum:     Annual  Report,  1S9S;  Bulletin.  N'os.  35-42. 
Unlveralty  of  New  York:     Regents'  Report,  1900. 
Amiens,  France.— SocI Si e  Llnn^enne  du  Nord  de  la  France:     Bulletin. 
Noa.  323-332. 
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Austin,  Texas. — Texas  Acad^ny  of  Science:       Transactions,  Vols.ui: 

it:   I. 
Baltimore.  Jfd.— Johns  Hopkins  University:     Circular,  Nob.  160-154. 
Bamberg.  Qermany. — Naturforschende     Gesellschatt:       Bericht,     Voa. 

Barcelona,  Spain.— Real  Academia  de  Clenclas  y  Artes:     Bulletin,  Vol. 

i:  27-30;  Nomina  Personal.  1900-1901. 
Basel.  Btoitzerland. — Naturlorechende     Oesellechaft :       Verhandlnngen, 

Vol.  xiu:  1. 
Berlin,   Qermany. — R.    Frledl&nder   ft    Sohn:     Naturie    novitates.   Vol. 

Bfsiert,  France.— Soci€t6  d"  Etude  des  Sciences  Naturelles:  Bulletin, 
Vol.  Mil, 

BomlMy.  India. — Royal  Asiatic  Society:     Journal,  Vol.  xx:  S6. 

Boston,  Mass. — American  Academy  of  Arts  and  Sciences:  Proceedings. 
Vol.  ixxvi. 

Boston,  Mass. — Horticultural  Society:     Transactions,  19O0. 

Brisbane.  Queensland. — Royal  Society  of  Queensland:  Proceedings. 
Vol.  XVI. 

Bruxetles.  Belgium. — Eocl6t£  Beige  de  G^logie:     Bulletin,  Vol.  xiv. 

Brwxelles.  Belgium. — Socl£t6  Malacologique  de  Belgtque:  Bulletin, 
1900,  1901. 

Bruxelles.  Belgium. — Soci4t6  Royal  de  Botanique  de  Belglque:  Bulle- 
tin, Vol,  xxxi\. 

Bnenos  Aires,  Argentine. — Instltuto  Geograpblco  Argentino:  Bulletin. 
Vol.  xx:7-I2. 

Buenos  Aires.  Argentine. — Muaeo  Naclonair    Corn's.    Vol.  i:  7,  8. 

Buenos  Aires.  Argentine. — Socledad  Clentlflca  Argentina:  Analea,  Vols. 

L,   LI,   LIl. 

Calcutta,  India. — Geological  Survey  of  India:     Memoirs,  Vols.  11:    2; 

III:  1,  2;  xxvin:  2;  xxxi  2;  xxxin:  1. 
Cambridge.  Mass. — Harvard     Collie     Observatory :        Annals,     Vols. 

xxivii:  1;  xxxviii:  2;  xi.viii:  7;  Annual  Report,  1900. 
Cambridge.  Mass. — Museum  of  Comparative  Zoology:     Bulletin,  Vols. 

xxxvv.  7,  8;  ijtxvn:  .1;  xxxviii:   2;  sxiix:  1. 
Cape    Town.    South    Africa.— 8o»tti     African     Philoaophlcal     Society: 

Transactions,  Vols,  xi:  2;  xii.  pp.  1-563, 
Cardiff.  Englanrl. — Naturalists'  Society:     Report  and  Transactions,  Vol. 

Catania,  Italy. — Accademla  Glcenla  di  Scienze  Xaturali:     Bulletin,  Nos. 

64-70. 
Chapel  Hill.  N.  T,— Elisha  MltcheH  Scientific  Society:       Journal,  Vol. 

Cnerbourg.  France. — SocifitS  National  des  Sciences  Naturelles:  Me- 
moirs, Vol,  XXX,  XXXI. 

Chicago.  HI. — Botanical  Qazette:     Vols,  xxxi,  xxxii, 

Chicago,  /».— Field  Columbian  Museum:     Publications,  Nob.  46,  51-59. 

Chicago.  III. — John  Crerar  Library:     Annual  Report.  Vol.  vi. 
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Chicago.  lU. — ^Journal  ol  Oeclogy:     VoL  ix.. 

OtirUtiania,  Xorway. — Vldeaekaba  Seltkab:     Skrifter,  ItHW. 

CTittr,  atDitMrland. — Naturforachende  Geeellschaft  OrBubQndens:     Jabr- 

eeb«rlcht,  Vols,  xliii,  hjv. 
Colorado  Springs.  Col. — Colorado  College:     Studies,  VoL  a.. 
Columbia.  Mo. — University  o(  Missouri:     UnlverBlty  Studies,  VoL  i:  1. 
Denver,  Col. — Colorado  Scientific  Society:     Proceedlnga,  Vols,  n;  vn, 

pp.  13-40. 
Dei  Maine*.  Iowa. — Geological  Survey  of  Iowa:     Annual  Report,  VoL 

I}e»  Moinet,  loica. — Iowa  Academy  of  ScteDcea:     Proceedings,  Vols,  vi, 

Emden.  Oermanif. — Naturforsctaende  Oesellachaft:      Jahresbericht,  Vol. 

Firenze,  Italy. — Biblloteca  Nazlonale  Centrale:     Bulletin,  Nob.  367-360. 

Frankfurt  a  d  Oder,  Oermani). — NaturwisBenschafUiclier  Verein:  H»- 
lioB,  Vol.  xvm. 

FrilfOiirg,  Switzerland. — Socl£t€  Frtbourglolse  dee  Sciences  Natnrelles: 
Bulletin,  VoL  viii;  Memoirs,  1901. 

Oenive,  Switzerfaiid.— Soclfitfi  de  O^ographle:     Lg  Globe,  VoL  xl. 

aeorgetoion.  British  ffufano.— Royal  Agricultural  and  Commercial  So- 
ciety:    Journal,  VoL  xii. 

Gdrlitsi,  Germany. — Naturforachende  Gesellschaft:     Abhandlungen,  Vol. 

Orat.   Austria. — Naturwissenscliaftllcher   Verein:      Mlttellungen,    Vol. 

Gttiret,  France. — Socl6t6  des  Sciences  Naturelles;     Memoirs,  1900. 
Oustriiw,   Germany. — Verein   der   Freunde  der   Naturgeschlchte:      Ar- 

chiv.  Vols.  Liv:   2;  lv:   1. 
Halifax,  yova  Scotia. — Nova  Soctia  Institute  of  Science:     Proceedings, 

Vol.  x:   2. 
Hamilton.  Canada. — Hamilton  Association:     Journal  and  Proceedings, 

No.  16, 
Hannover,   Oerman]/.— Naturhlstorische   Gesellschaft:       Jahresbericht, 

Vols.    XLVIII.    XLIX, 

Harlem.  Netherlands. — Mus4e  Teyler.     Archives,  VoL  vii:    2,  3. 
Hermanns  tadt.  A  us  (r  (a  .—Slebenbarglacher    Verein     fUr    Naturwlssen- 

schatten:     Verhandlungen,  Vols,  zlvtti,  xlix. 
Innsbruck.     A  us  i  r  ia  .—Natu  rwissenechaf  ten  llch-Medlzlnlscher     Verein: 

Beriehte,  Vol.  xxv. 
Iowa  City,  /owa.— Iowa  Historical  Society:     Records,  VoL  xvn. 
Eassel,     Germany.— Verein     Kt     Naturkunde:     Abhandlungen,     Vols. 

XLIV,  JILV. 

Kiel,     Germany. — Naturwlssenschaflllcher     Verein:       Scbrlften,     VoL 

xji:   1. 
Kjobenhavn.  iJeflmorfc.— NaturhlBtorieke  Fftrenlng:     Meddelelser,  1900. 
Lansing.  Mivh. — Slate  Agricultural  College:       Bulletin  Exp.  Station, 

Nos.  1S2-I84,  18G.  191. 
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Lausanne,  BvHtzerlaiiil. — 9oclfit6    Vandoise    des    Sciences    Naturelles: 

Bulletin,  VoL  xzxvi. . 
Lawrence,  ffans.— Kansas  State  University:  Bulletin.  Vols,  i:  4-8;  n:  1. 
Liege.  Beigium.—3otl6ti  Geologiqqe  de  Belique:     Annalee,  VolB.  xxn, 

Liverpool,  England. — Qeological  Soclet7:     Proceedings,  Vela,  viu:    4; 

LUneberg,  Qennani/. — Naturwlseenschaltllcher  Vereln:     JahresbeR,  Vol. 

liaHUon.   Wi«.— Wlflconeln   Academy  -of   Sciences,  Arts   and  Letters: 

Transactions,  VoL  xii. 
Manchester,  BnglarKi. — Manchester  Literary  and  Philosophical  Society: 

Memoirs  and  Trans.,  Vol.  xlv. 
Mexico,  Mexico. — Instltuto  Qeologico  Naclanal:     Bulletin,  No.  14. 
Milwaukee,  Ww.^— Public  Museum:     Annual  Report,  Vol.  xviir. 
Montevideo,  Vrvguay. — Museo  Naclonat:     Analea,  Vols.  11:  16,  17;  mi 

18,  20,  21. 
Montgomerj/,  Ata. — Oeologlcal  Survey  of  Alabama;     Plant-life  ol  Ala- 

Montreal,  Canado.— Canadian  Record  of  Science:    Vol.  vm:  6,  S. 

Moskva,  Russia. — Imp,  Moscow  Society  of  Naturalists:  Bulletin,  1900; 
,1-3;  1899;   3-4. 

Uew  Haven,  Ct. — Connecticut  Academy  of  Arts  and  Sciences:  Trans- 
actions, Vol.  X. 

New  York.  K.  Y. — American  Geographical    Society:       Bulletin,    Vol. 

New  York.  N.  y.^Amerlcan  Museum  of  Natural  History:  Bulletin, 
Vol.  xiir. 

Niirnberff.  Germany. — Naturhlstoriscbe  Gesellscbaft:  Abhandlungen, 
Vol.  XIII. 

Oberlin.  Ohio.— Oberlln  College:  Library  Bulletin.  No.  5.  Wilson  Bul- 
letin, Vol.  vii. 

Offenbach.  Germany. — Vereln  fflr  Naturkunde:     Berlcht,  Vols,  xi 

XI.1I. 

Osnabriick,  Germany. — Naturwlasensdiaftllcher  Vereln:  Jabresberlcbt, 
1S99,  1900. 

Ottatim.  Canada. — Geological  and  Natural  History  Survey  of  Canada: 
Catalogue  of  Canadian  Birds. 

Pris.  Fronce.— Museum  d'  Histolre  Naturelle:     Bulletin,  1901. 

Penzance.  fTnj/land.— Royal  Geological  Society  ot  Cornwall:  Transac- 
tions, Vol.  xit:  6. 

Philadelphia,   Pa.— Academy  of   Natural    Sciences:     Proceedings.   Vol. 

LI  11. 

Philadelphia,  Pa. — Wagner  Free  Institute  of  Science;     Transactions, 

Vol.  hi:   5. 
Pkilarlelphia.  Pa.— Zoological  Society  of  Philadelphia;     Annual  Report, 
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Port  Louis,  Ifauritt us.— Royal  Altred  Observatory:  Meteorological  Ob- 

servatloDS,  1S9S. 
Prag,  Bohemia. — BAhmlscbe  GeBellscbaft  der  WlBsenecbaf ten :     Jabres- 

berlcbt,  1S99;  SltzuDgBbericbte,  1899,  1900. 
Reichettberg,  Botieittia. — Vereln  der  Naturfreunde:     Hltteilungen,  Vol. 

Riga,  Rutsia. — Naturforschervereln :      KorreBimndenzblatl,  Vols,  ilui,  , 

XLIV, 

Rochester,  N.  T. — Rocbester  Aacdemy  of  Natural  Scleoce:  Proceedings. 
Vol.  IV,  pp.  1-64. 

Rovtreto,  Austria. — Accademla  degll  Aglatl  la  Rovereto:  Attl.  Vol. 
VI :  3,  4. 

8t.  Oall.  Bjoitxerlana. — Naturwlssenschaftllcbe  Oesellschatt  i  Berlcfat, 
1899. 

Et.  John's,  yeto  Bntn* wick.— Natural  History  Society:  Bulletin.  No, 
xtx. 

Saint-lO.  France.— SociSte  d'  Agriculture  el  d'  Histoire  Naturelle  de  la 
Mancbe:     Memoirs  and  Docum..  Vol  xviii. 

S(.  Lov.it.  iUo.— Missouri  Botanical  Garden:     Annual  Report,  Vol.  in. 

81.  Louis.  Mo.— St.  LouIb  Academy  of  Science:  Transactions,  Vols,  x: 
8-11;  xi:  1-6. 

Sankt  Peterlturg.  Russia. — Imp/  Academy  of  Sciences:  Bulletin. 
Vol.  XII. 

Bankt  Petersburg.  Russia. — Geological  Committee:  Bulletin,  Vol.  xix: 
1-6;  Memoirs,  xur.  Z. 

Bankt  PeterbuTff,  Russia.— Imp.  Mlnerologlcal  Sociely:  Verbandlun- 
gen.  Vol  XXXVIII. 

Son  Francisco,  Cal. — California  Academy  of"  Sclenoes:  Proceedings, 
Vols,  i:  8,  9:  ii:  4-11;  in:  1;  Occasional  Papers.  Vol  viii. 

aantiago.  Chile.— SoQUt6  Sclendfique  du  Cblle:  Actee,  Vols.  \:  2;  xi: 
1. 

Sydneff,  New  South  Wales. — Australian  Museum:  Report,  1899;  Rec- 
ords. Vol.  IV :   1,  3,  4. 

Sydneg.  fiew  South  Wales. — Geological  Survey  of  New  South  Wales: 
Annual  Report,  ISSft  Mineral  Resources,  No.  9. 

Sydney.  New  South  Wales. — Royal  Society  of  New  South  Wales:  Pro- 
ceedings, Vol.  XXXIV.- 

Utavanger,  Korieay. — Stavanger  Museum:     Aarsberetning,  1900. 

Stockholm.,.  Hiceden. — Kongl.  Svenska  VetenshapB-Akademien :  Blbang. 
Vol.  XXVI :  Ofverslgt,  1900. 

Strassburg,  Germany. — Geologtsche  Landes-Untersuchung:  MIttellun- 
gen.  Vol.  v:  3. 

Torino.  Italy. — Mi'seo  Zoologico  d1  Torino.    Bulletin.  Vol,  xv. 

Toronto.  Canada, — Canadian  Institute:  Proceedings,  Vol.  ii,  4;  Trans- 
actions, Vol.   vu:    1. 

Vpsala.  Sweden. — Geological  Instltnte  University  of  Upsala:  Bulletin, 
Vol.  v:  1. 

Vrbana,  fll.- Illinois  State  Laboratory;     Bulletin,  Vol.  v:   12, 
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V/oahington,  D.  C. — Bureau  o(  Amej-tcan  Ethnology:     Anaual  Report, 

VolH.    XVI,    XVII. 

Washington,  D.  C. — United  States  Oeologlcal  Survey:  Annual  Report^ 
Vol.  xxi;  Bulletin,  Nos.  163-176. 

Wathington,  D.  C. — National  Museum:  Bulletin,  Vola.  xlvh:  4;  l:  1; 
ProceedinsB,  Vol.  xxii. 

Waahington,  D.  C. — Patent  Office;     Official  Gazette,  Vols,  xciv-icvii. 

Washington,  D.  C. — SmltbsontB]!  Inatltution:     Annual  Report,  1(198. 

Washington,  D.  C. — Weather  Bureau:  Monthly  Weather  Review,  Vol. 
xxix;  Report,  1899. 

Wieibadvn,  Oermatij/. — Naturhlstorlscher  Vereln  ftlr  Naturkunde: 
Jahrbuch,  Vol.  Liii. 

Wifinipeg.  Ifani  to  Da.— Manitoba  Historical  and  Scientific  Society:  An- 
nual Report,  1900;  Traneactlons,  Nos.  57-59. 

Zurich,  Switzerland. — Naturforschende  Geeellschaft:  Vlerteljahrachrlft, 
VolB.  XLv:   3,  4;   xlvi:   1,  2. 

The  following  officers  were  elected: 

President,     --..---.    C.W.Hall. 
■      Vice  President,     -----    O.  W.  Oestlund. 

Recording  Secretary,     -     -     -     G.  S.  ISeane. 
Corresponding  Secretary,     -     -  C.  P.  Berkey. 
Treasurer,     -     -     -     -     -    -    -   E.  C.  Gale. 

„      ^  t  H.  T.  Eddy. 

^™^*"^^' iE.C.Hale 

President  Hall  then  addressed  the  Academy  on  the  Pro- 
"  gress  and  Results  of  Scientific  Research  in  Minnesota 

257th 'Meeting.  February  11,  1902. 

Seven  present. 

Dr.  J.  K.  Hosmer  in  the  chair. 

Program : 

Studies  in  the  Classification  of  Insects,  hv  O.  W.  Oest- 
Itind. 

Origin  and  Distribution  of  Minnesota  Clays,  by  C.  P. 
Berkey. 

[AUSTKACT] 

The  paper  presented  was  the  result  of  the  gathering  of  data  on  the 
clay  industry  of  Minnesota,  together  with  a  review  of  the  known  geol- 
ogy of  the  state.  The  types  of  clays  found  and  their  o 
enumerated  and  the  origin  of  each  type  outlined. 
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The  classification  made  for  Minnesota  clays  la: 

1.  Residuary  Clays — 

a. — From  decay  of  feldspathlc  rocks, — unimportant 
b.— From  residues  of  soluble  rocks, — drlftless  area. 

2.  Transported  Clays— 

A. — Sedimentary  Formations  used  as  clays. 
L— Argillaceous  Slatea: 

Huronlan  elates — unimportant 
2.— Clay  Shales: 

Ordoviclan  shales— Sou tbeas tern  Minnesota. 
Cretaceous  shales — local. 
B.— Glacial  Clays: 

1.— Glacial  till — very  widely  distributed. 
2. — Glacial  Lake  clays— many  important  deposits. 
3. — Glacial  stream  deposits — many  occurrences  along 
the  Mississippi  and  Minnesota  Rivers. 
C— Recent  Alluvial  Deposits. 

D. — Loess  or  Wind  Depoatts.—the  toam  clays  of  Red  River 
valley  and  other  places. 
The  complete  paper  has  been  published  In  the  American  Geologist 
lor  March,  1902.      Vol  xx«,  pp.  171-177. 

Drs.  Eddy  and  Hosnier  were  appointed  a  committee  to  be 
-associated  with  A.  D.  Roe  in  the  management  of  the  museum. 

The  President  and  two  Secretaries  were  appointed  a  mem- 
bership committee. 

358th  Meeting,  March  10,  1902. 

Chemistry  Lecture  room.  University  of  Minnesota. 

President  Hall  presiding. 

A  good  audience  was  present. 

A  paper  on  A  Study  of  the  Relation  between  Animal 
Structure  and  its  Surroundings  was  read  by  Professor  H,  L. 
Osborn  of  Hamlinc  University,  and  illustrated  by  charts  and 
specimens. 

259th  Meeting,  April  10,  1902. 

Chemistry  Lecture  room.  University  of  Minnesota. 

President  Hall  in  the  chair. 

Eighty  persons  present. 

Dr.  F.  W.  Sardeson  gave  an  illustrated  lecture  on  The 
History  of  Vertehrata  from  the  Devonian  age  to  Maniamalia 
and  Man. 
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A  communication  from  the  Carnegie  Institute  of  Chicago- 
was  read  and  referred  to  the  Astronomical  section  with  power 
to  act. 

sfioth  Meeting,  May  20,  1903. 

Chemistry   Lecture  room.  University  ■  of   Minnesota. 

President  Hall  in  the  chair. 

A  good  audience  present. 

J.  P.  Magnusson  of  Brainerd,  S.  J.  Race  of  Redwood  Falls,. 
C,  W.  Sage,  of  Fountain,  and  C.  W.  Jackson,  of  Hallock,  were 
elected  members. 

Professor  H.  T.  Eddy  gave  a  lecture  on  Attenuation  and 
Distortion  of  Long-Distance  Telephone  and  Power  Transmis- 
sion Lines  regarded  as  Hydrodynamic  Phenomena. 


Tbe  analogy  of  a  eteady  i(dw  oI  water  In  a  long  pipe  under  the 
action  of  a  constant  head  and  a  continuous  current  of  electricity  under 
a  coDBtant  pressure  such  as  Is  fumistied  by  one  or  more  cells  of  a  bat- 
tery, has  often  been  employed  to  give  a  clear  elementary  physical  con- 
ception of  tbe  mathematical  relations  expreased  by  Ohm's  law.  In  this 
case  the  applied  pressure  Is  gradually  consumed  by  the  resistance  ex- 
perienced by  the  current,  and  In  strict  analogy  with  the  flow  of  water, 
the  loss  per  unit  of  length  la  proportional  to  the  product  of  the  square 
of  the  current  and  the  first  power  of  the  resistance.  So  far  as  the 
mathematical  relations  are  concerned  the  two  problems  are  Identical. 

The  object  of  thla  paper  was  At  extend  this  hydrodynamic  analogy 
to  the  more  complicated  case  of  long  distance  transmiaaton  of  alternat- 
ing currents  In  general. 

Telephone  transmission  was  speclflcal^  mentioned  In  the  title  in 
order  to  Include  the  general  case  of  variable  frequency.  The  import- 
ance of  thus  extending  and  enlarging  this  analogy  is  evident  when  we- 
reflect  that  all  the  complicated  phenomena  of  long  distance  lines  and 
cables  with  their  sending  and  receiving  apparatus  may  be  completely 
reproduced  In  all  Its  details  of  operation  by  simple  pumping  machinery' 
with  its  transmission  pipes  and  air  chaml>era,  whose  manner  of  oper- 
ation may  be  made  clear  to  any  one  without  the  aid  of  higher  analysis. 

In  conclusion,  it  may  readily  be  abovn  that  [n  both  of  tbe  tw» 
extreme  cases  already  considered,  viz.,  those  In  which  either  friction 
or  Inertia  Is  disregarded,  the  logarithm  of  the  reciprocal  of  the 
amplitude,  or  Intensity  of  wave  at  any  point,  varies  directly  as  the 
product  of  the  distance  of  the  point  from  the  source  of  the  wave  by- 
its  velocity.  Since  this  velocity  has  already  been  shown  to  be  con- 
stant In  case  the  fluid  friction  may  be  disregarded  and  to  increase  witb 
the  frequency  in  case  the  inertia  be  disregarded.  It  Is  evident  that  the 
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Attenaation  depends  upon  frequency  In  case  of  fluid  friction  without 
Inertia,  but  It  1b  Ittdependent  of  frequency  In  case  of  Inertia  without 
Auld  trtctlon.  Such  unequal  attenuation  In  the  tel^hone  obliterates 
to  a  greater  or  lees  extent  tones  of  blgb  pitch  before  It  does  those  of 
lower  pitch.  It  la  therefore  necessary  to  distinct  transmlBalon  that  the 
self  Induction  of  the  line  should  be  large  enough  to  store  a,  large 
amount  of  kinetic  and  potential  energy  In  the  wave  motion  along  the 
line,  which  In  all  Its  aspects  Is  strictly  analogous  to  the  wave  motion 
propagated  In  the  water  in  the  apparatus  Just  described. 

261st  Meeting,  October  7,  1903. 

Public  Library;  President  Hall  presiding. 

Seven  persons  present. 

A  committee  of  Messrs  Gale,  Winchell,  Eddy,  and  Hall 
was  appointed  to  consider  the  properly  interests  of  the  Acad- 
emy.   . 

F,  C.  Kent,  H.  D.  Lyons,  and  F.  K.  Butters  were  electe<! 
members. 

O.  W.  Qestlund  read  a  paper  on  the  Classification  of  In- 
sects. 

[abstbact.] 

A  pT«llmlnary  account  was  given  on  an  extended  work  on  the 
classification  of  Insects.  Attention  was  called  to  the  value  of  some 
of  the  early  writers  on  the  taxonomy  of  insects  as  Interpreted  from 
a  modern  standpoint.  Llnnfi  In  his  first  edition  of  his  Bytema  Na- 
turae divided  the  Insects  into  three  orders,  (excepting  the  Aptera) : 
1.    Coteoptera.  Including  the  Orthoptera.     2.    Hemiptera.    3.    Angiop- 

'  tera.  Indicating  three  main  divisions  of  the  class.  In  later  editions 
Llnn6  did  nol  recognize  the  broad  cliaractera  ot  the  Angloptera. 
Latretlle  gave  more  exact  interpretation  to  tfae  same  Idea  in  his  dlTlsltm 
of  the  orders  in  two  main  groups,  the  Bliftroptera  (Including  Ortbop- 
'tera,  Coleoptera,  and  Hemlptera),  and  Oymnoptera,  equivalent  to 
Iiinnfi's  Angloptera. 

It  was  pointed  out  that  the  so-called  incomplete  and  complete  met- 
amorphosis has  not  the  taxonomic  value  usually  ascribed  to  It  In  divid- 
ing the  insects  into  two  series,  the  Heterometabola  and  the  Holometa- 
hola.      Metabolism  is  characteristic  of  the  class  and  is  undoubtedly 

.  monophyletlc.  The  heterometabola  are  mn%  primitive  than  the  hol- 
-ometabola.  but  the  holometabolous  condition  is  polyphyietic,  arising 
-separately  in  several  cases  as  in  the  Coleoptera,  the  males  of  the  CToc- 
clde.  and  probably  also  (or  the  Hymenoptera. 

Paleontology  also  Indicates  eam^  fundamental  characters  In  the 
fact  that  the  Paliodlcisopteia.  contain  three  .distinct  lines  of  develop- 
ment: tbe  Orthopteroidaa,  Hemlpteroidsa,  and  Neur^teroidea  of  Send- 
der.     Prom  the  Orthopteroldea  line  of  development  we  have  the  mod- 
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em  onlers  Orthoptera,  and  Coleoptera;  the  Hemlpteroldea  give  us  the 
Herolpteni  and  Homopterai  the  Neuropteroldea  bave  split  up  Into  tbe 
orders  Neuroptera,  Hymenoptera,  Lepldoptera,  and  Dlptera.  Adopting 
Latrellle's  terms  for  tbe  first  and  tbe  third,  and  that  of  Fabrlclua  tor 
the  second  we  have  tbe  three  series  Elytroptera,  Rhynchota  and  Gym- 
noptera. 

The  three  lines  of  modifications  are  also  Indicated  by  their  habitat 
as  ane  of  the  underlying  causes.  Tbe  Blytroptera  are  ground  Insects, 
hence  their  modification  of  the  front  wings  for  protection.  The  Rbyn- 
cbota  are  semi-parasitic  on  plants,  hence  their  main  line  of  modifica- 
tion is  seen  In  the  formation  of  the  Jointed  beak  for  piercing  and 
sucking.  The  siictorlsl  Hemiptera  existed  long  before  the  suctorial 
tropbi  of  tbe  other  orders  had  come  into  existence,  and  is  a  more 
primitive  type  than  tkose  of  Dlptera.  Tbe  Gymnoptera  are  msinlj  ar- 
borlal  or  aerial  in  habitat,  the  birds  among  the  insects,  hence  their 
peculiar  modiflcatlons  of  the  wings  so  distinct  from  the  first. 

There  are  also  some  ontogenetic  facts  that  point  the  same  way. 
The  embryonic  membranes  of  primitive  Insects  were  temporary  organs 
and  did  not  persist,  to  the  time  of  hatching.  Blastokenesis  is  charac- 
teristic of  primitive  Orthoptera,  Hemiptera  and  Neuroptera.  It  is  only 
in  the  more  modern  orders  that  one  or  both  of  tbe  membranes  persist 
to  the  time  of  batching.  Based  upon  these  and  other  facts  that  Uwait 
a  future  and  more  extended  treatment,  the  following  arrangement  of 
the  orders  of  Insects  into  aeries  was  proposed. 

Series  Elvtroptem.  Ground  insects;  wings  dissimilar,  iront  pair 
elytra,  hind  pair  membranous  and  folded  when  at  rest,  of  primary 
Importance  In  flight:  tropbl  masdlbulate.    Orders: 

Orthoptera,  s.  I. 

Coleoptera. 
Series  Rhynchota.  Semi  parasitic;  tropbl  forming  a  jointed 
rostrum  adapted  for  piercing  and  sucking.  The  sucking  tropbl  already 
present  at  the  time  of  hatching.  Wing  modification  of  secondary  im- 
portance in  comparison  with  tbe  Blytroptera.  and  Gymnoptera.  Meta- 
morphosis gradual.    Orders: 

Hemiptera. 

Homoptera. 
Series  Oymnopfera.    Arborlal  or  aerial  insects;   tbe  two  pair  of 
wings  similar,  the  front  pair  of  primary  importance  in  flight;  the  hind 
pair  often  reduced  or  lost    Tropbl  mandibulate  in  Neuroptera;  suctor- 
ial In  tbe  Hymeuoptera,  Lepldoptera,  and  Dlptera.     Orders: 

Neuroptera,  s.  1, 

Hymenoptera. 

Lepldoptera. 

Dlptera. 
The  recognition  of  a  larger  number  of  orders,  as  the  IT  of  Brauer, 
or  In  a  probable  still  greater  division  of  the  future.  In  no  way  Invali- 
dates the  recognition  of  three  series  in  place  of  two,  but  brings  out  a 
number  of  additional  facts  In  its  favor. 
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afiad  Meeting,  January  5,  1903. 

ANNUAL  MBETINO. 

Secretary  Berkey  presiding. 
Nine  persons  present. 
The  officers  elected  were: 

President.     ------     -,  :i.  B.  Walker. 

Vice  President,    -----    C.  P.  Berkey. 

Corresponding  Secretar>-,     -     -  ().  \V.  Oestlund. 
Recording  Secretary,     -     -     -     Ceo.  S.  Beane. 
Treasurer, Edw.  C.  Gale. 


T-      .       ,     ..  TA.  D.  Roe. 

i  riistees  for  three  years,     -     -^  t  , 


.  K.  Hosmer.. 


Dr.  A.  H.  Elftman  read  the  outline  of  a  paper  prepared  by 
him  last  year  for  presentation  before  the  Geological  Society 
of  America  on  Moraines  of  Glacial  Retreat  across  Minnesota, 

263d  Meeting,  February  3,  1903. 

President  Walker  in  the  chair. 

Eight  persons  present. 

The  retiring  Corresponding  Secretary,  C.  P.  Berkey,  re- 
ported library  accessions  for  the  year  1902,  as  393  foreign  and 
373  domestic  publications,  coming  from  92  foreign  and  60 
domestic  societies. 

The  total  number  of  publications  in  the  Academy  Library 
to  January  i,  1903,  was  10,674: 

Report  of  the  Corresponding  Secretary  of  accessions  dur- 
ing 1902: 

Agram,  Hungary. — Jugoslavenska  Akademlja:     LJetopls,  Vol,,xvi:  Had, 

Nob.  147.  149. 
Agricultural  College.  Mich. — Michigan  Agrlcultura)  College;     Bulletin 

Exp.  StatloQ,  Nob.  193-202. 
Albany,  N.   Y. — State  Library:     Annual  Report,   1901. 

St&te  Muaeuin:     Annual  Report,  1899;  Bulletin,  Noa.  4S-G7. 
Unlveralty  ot  New  York:     Regents'  Report,  1901. 
Altenburg,    Oermanti. — Naturtorechende    GeaellBchaft:       MIttellungen, 
Vol.  X. 

Mraaoira, 
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Baltimore.  Ifd.— Johns  Hopkins  University:     Circular,  Nos.  15S-160. 
Barcelona,  Spain. — Acidemia  de  Ctenclas  y  Artes:     Bulletin,  Vol.  11: 

1-4;  Memoirs,  Vol.  iv:  1-2T:  Nomina  Personal,  1901. 
Batel,     Switzerland. — Naturfoschende     Qesellschaft:       Verba  ndlungen. 

Vols.  Jtiii:  2,  3;  xiv. 
Belfast,  Ireland. — Natural  History  and  Philosophical  Society:     Report. 

1900,  1901. 
Berlin.  Oermant/. — R.  Frledltnder  ft  Sohn:     Nature  novitates,  1902. 
Bombay.  India. — Royal  Asiatic  Society:     Journal,  Vol  xzi.  No.  ST. 
B6ne,  Algeria. — Academie  d'  Hlppone:     Comptes  Rendus,  1900. 
Bona,     Oermanti. — Natnrhlstorlsche    Verein:       Verhandlungen,     Vols. 

tvii:  1,  2;  LViri:  1;  SitaungEbeHchte,  1900,  1901. 
Boston,  Maa». — American  Academy  of  Arts  and  Sciences:     Proceedlnss. 

Vols,  xxxvii;   zxsmi:   1-9. 
Boston,  Maes. — Boston  Society  of  Natural  History:     Proceedings,  Vol. 

Boston,  Vims.— Horticultural  Society:     Transactions,  1901. 
Boulder,   Col.— University   of  Colorado:     Studies,  Vol.  1:    1,  2. 
Bremen.  Gernwiny.— NaturwlssenschaWllcher  Verein:       Abliandlui^en, 

Vol.  ivii:  1. 
Brisbane.  Queensland. — Geological  Survey  of  Queensland:  Publications, 

Nob.  127-178. 
Briahane,  Queensland. — Royal  Society  of  Queensland:        Proceedings, 

Vol.  ivii;  1. 
Briinn,  ±tiatria. — Naturforschender  Verein:  '  Sericht,  Vols,  xviii,  zii; 

Verhandlungen,  Vols,  xxxviu,  xxux. 
Bruxelle*.   Belgium. — Society   Malacologlque  de   Belglque:        Bulletin, 

1902. 
BudapeaC,     Hungary. — Hungarian     Central     Bureau     of    Ornithologyr 

Aqulla,  Vol.  viir. 
Buenos  Aires.  Argentine. — Museo  Naclonal:       Aoales,  Vols  vn,  viii; 

Corn's.,  Vol.  1:  9,  10. 
Buenos  Aires,  Argentine. — Socledad  Cientlflca  Argentina:    Anales,  Vols. 

LlII,   LIV. 

Calculla.  India. — Geological  Survey  of  India:     Memoirs,  Vols,  xxx:  3, 

4;  xxxv.  1-3;  xsiu:  1,  2;  zzxui:  2;  ixiv:  1. 
Cambridge,  Mass. — Harvard  College  Observatory:     Annals,  Vols,  xliv: 

2;  U.V11:  1;  Annual  Report,  1901. 
Cambridge,  3fa«s.— Museum  of  Comparative  Zoology:     Bulletin,  Vols. 


:   3-E; 


:   2-5: 


:  1-3; 


Cape    Town.    South    Afrim.— South    African    Philosophical    Society: 

Transactions,  Vol.  xi:  3. 
Cardiff,  £ntrland.— Naturalists'  Society:     Report  and  Transactions,  Vol. 

XKXIII. 

Catania.  J  to  ly.—Accademia  Glcenta  dl  Scienze  Naturall:  Bulletin.  Nos. 
72,  73. 

Cherbourg.  France. — Society  Nationale  dea  Sciences  Naturelles;  Me- 
moirs, Vol.  xxxii. 
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Chicago,  III. — Botanical  Gazette,  Vola  xxxiii,  xxxir. 

Chicago,  Itl.— Field  Columbian  Museum:     Publications,  Nos.  lx-lxvui. 

Chicago,  III. — Joba  Crerar  Library:     Annual  Report,  Vol.  vii;  List  of 

Current  Periodicals. 
Chicago.  III. — Journal  of  Geology,  Vol.  x. 
Chri»tiania,  Norway. — Vldenskaba  Selakab:     Ffirhandlingar,  1900,  1901; 

Skrtfter.  1901. 
Chur,  Stcitzeriand. — Naturforscbende  GeBellschaft  GraubUndens:     Jabr- 

esberlcbt,  Vol.  xlv. 
Cincinnati.  Ohio. — Cincinnati   Society  of  Natural  History:       Journal, 

Vol.  xx:   1,  2. 
College  Hill.  Mass.—Tutta  College:     College  Studtea,  No.  T. 
Columbia.  Mo. — University  of  Missouri:     University   Studies,  Vol.  i: 

3,  3. 
Des  Moinet.  Iowa. — Geological  Survey  of  Iowa:     Annual  Report,  Vol. 

XII. 

Dorpat,  Jlii«<to.— Naturforscher  Geaellschaft  bel  der  Unlversltllt:  Ar- 
chlv.  Vol.  Ill:  1:  SchrKter,  No.  10;  SitBungsberlchte,  VoL 
xn:  3. 

Ekaterinbttrg.  Rua»ia. — Society  Ourallenne  des  Amis  des  Sciences  Nat- 
ureiies:     Bulletin,  Vols,  xxi,  izn. 

Emden,  Oermani/. — Naturforscbende  Gesellschaft:     Jahresbericht,  Vol. 

Firenze,  Jtalv-— Biblloteca  Nazlonale  Centrale:     Bulletin,  Nob.  1-32. 
Frankfvrt  a  d  Oder.— Nat urwlsaenschaftllcher     Veretn:       Helios,  Vol. 

XIX. 

Fribourg,  BwiUerland. — Soci6t6  Frlbourgloise  des  Sciences  Naturelles: 

Bulletin,  Vol.  ix;  Memoirs,  1900. 
Oenive.  Switzerland.— 8ocl6t6  de  G^ograpble:     Le  Globe,  Vol.  xli. 
Oeorgetovm,  Britiih  GuJana.—Royal  Agricultural  and  Commercial  So- 
ciety:      Journal,  1901. 
Oranville.    OAio.^D-^clson   University.    Bulletin,  Vols,   xi:    9-11;    xa: 

1-4. 
Graz,   J.u«trta.— NaturwlsseuscbaftHcher  Verein:       Mlttellungen,  Vol. 

xxxviii. 
Outret,  France. — Socl6t6  des  Sciences  Naturelles:  Memoirs,  Vol.  nn:  1. 
Haliana.  Cuba. — Academla  dl  Clenclas:     Anales,  Vol.  xxxvni. 
Halifax,  Nova  Scotia. — Nova  Scotia  Institute  of  Science:     Proceedings, 

Vol.  x:  3. 
Samburg.  Oermany.— Verein  far  NaturwlsBenschartilcbe  Unterhaltnng: 

Verbandlungen,  Vol.  xi. 
Hamilton,  Canada. — Hamilton  Aseoclatlon:     Journal  and  Proceedings, 

Vols,  xvir,  iviii. 
Horletn,  yetherlands. — Musee  Teyler;     Arcbives,  Vols,  vii:  4;  vmi  1, 
Bermannstadt.  Austria. — Slebenbdrglscber    Verein     fUr    Naturwiasen- 

Bchaften:       Verbandlungen,  Vols,  l,  li. 
Indkmapolix,  Ind. — Indiana  Academy  of  Sciences:     Proceedings,  1901. 
Intwbruck.  Austria. — Naturwlssenschaftllcg-Medizlnlscher  Verein:     Be- 

ricbte.  Vols,  xxvi,  xxvii. 
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Iowa  City.  Iowa. — Iowa  Historical  Society:     Records,  Vol.  xviii. 
Kattel,  Oermany. — Vereln  fttr  Naturkuade;     AbhaDdlungett,  Vols.  xlvi. 

XLVII. 

Kazan,  Rvasia. — Society  of  Naturalista  of  the  Imp.  University:     Me- 
moirs, Vole,  xxuit:  5,  6;  ixiiv;  xxxv;  1-5;  Protokol,  1S99.  ISOO. 
Kief,  Rusiia. — Kief  Society  of  Naturalists:     Memoirs,  Vol.  xvii. 
Kjobenhatm,  Denmark. — Natufhlstorlske   F5rentg:     Meddelelser,  1901. 
Krakowie.  AMtria.— Akademle  der  WUsenscbaf ten :     Roaprawy,  Vols. 

XXXVm,    XL,    XLI. 

Lanting.  dfich.— State  Agricultural  College:       Bulletin  Exp.  SUtlon, 

NOB.  193-198,  £01. 
Lautanne.  Switzerland. — Society    Vandolee    dea    Sciences    Naturelles: 

BuIletlQ,  Vols.  xxXTii,  xxxriii:  143,  144. 
Lawrence.  Kan». — Kansas  State  University:     Bulletin,  Vols,  ti:    S-9 
Madiaon.    Wic.— Wisconsin   Geological   and    Natural    History   Survey: 

Bulletin,  Vol.  vii. 
Manctiesler.  England. — Manchester  Lilterary  and  Philosophical  Society: 

Memoirs  and  Proc..  Vol.  xlvi. 
Mexico,  J/eiico.— Institute  Geologico  Nacfonal:     Bulletin,  No.  15. 
Milwaukee.  Wit. — Public  Museum;     Annual  Report,  Vote,  xix,  xx. 
Montevideo.  Vrugwiy. — Huseo  Naclonal:     Auates,  Vol.  tn;  19,  ZZ. 
Montreal.  Canada. — Canadian  Record  of  Science:     Vol.  vni:  7,  8. 
Moskva.  Russia.— Imp.  Moscow  Society  of  Naturalists:     Bulletin,  1900: 

4:   1901;   1902. 
Kantgs.  France. — Socl^tfi  Acaddmique  de  la  Lolre-Inferteure:     Annales, 

Vole.  r.  11. 
Keuchatel.  Switzerland. — Society  des  Sciences  Nl^turelles:       Bulletin, 

Vol.  XXVII. 
New  York.  K.  Y. — American    Geographical     Society:       Bulletin,    Vol. 

KeiD  York,  N.  Y.— American  Museum  of  Natural  History:  Bulletin, 
Vols,  xiv;  xv:  1;  xvii:  1,  2;  xTin;  1;  Annual  Report,  1900. 

VUmberg.  Germon j;,—Naturh Is torlsche  Oesellscbaft:     Festschrin. 

OOerlin.  Oftio.— Oberlln  College:  Laboratory  Bulletin,  Nos.  11,  12;  Wil- 
son  Bulletin.  Vol.   VOL 

Ottawa.  Canada. — Geological  and  Natural  History  Survey  of  Canada: 
Annual  Report,  VoL  xi;  Index  to  Reports,  1863-1884:  Klondyke 
Goldfleld;  Report  Meteorological  Service,  1899,  1900. 

Ports,  FroHce.— Museum  d'HlstoIre  Naturelle:     Bulletin,  1902:  1-4. 

Penaince.  England. — Royal  Geological  Society  of  Cornwall:  Transac- 
tions, Vol.  xii:  T. 

Philadelphia.  Pa.— Academy  of  Natural  Sciences:  Proceedings,  Vol. 
Liv:  1,  2. 

Philadelphia.  Pa. — Zoological  Society  of  Philadelphia:  Annual  Re- 
port. Vol.  XXX. 

Pi«a.  ftary.— Soclelft  Toscana  dl  Sclenxe  Naturall:     Atti,  Vol,  xm, 

Portland.  Jfa inc.— Portland  Society  of  Natural  History:  Proceedings. 
Vol.  II :  5, 
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Port  Louis.  Mauritius. — Royal  Alfred  Observatory:       Annual  Report, 

1S991  Meteorolt^lcal  ObEervationa,  1^99. 
Prag,  Bohemia. — BShmlsche  Gesellscbaft  der  Wlssenscliafteii;     Jahres- 

berlcht,  1900;  Sltzungsberlcht,  1901. 
Regensburg.     aermany. — NaturwlBsenechaltllcher     Verein;       Berlchte, 

Vol  viir. 
Siffa,  iCuMia.—Naturrorscber verein:      Korrespondenzblatt,  Vol.  zlv. 
Rovereto.  Austria. — Academla  degli     Aglati  In  Rlvereto:     Attl,  Vols, 

vii:  1-4;  viii:  1,  2. 
8t.  Gall,  Bwttzerlana. — NaturwlEsensctaaftllche    G«S6llBcbaft:     Berlcht. 

1900. 
8t.  John's  New  fl  run*  wicfc.— Natural  Hlatory  Society:     Bulletin.  *  Vol. 

zx. 
8t.  Louis,  ilo. — Misaouri  Botanical  Garden:     Annual  Report,  Vol.  xui. 
j9/.  Louis.  Mo. — St  Louis  Academy  of  Natural  Science:     Transactions, 

Vols,  xi:  7-11-;   xir.  1-9. 
BanM  Peterburg.  Russia.— Imp.  Academy  of  Sciences:     Bulletin,  Vols. 

xui-xvii;  Memoirs.  Vols,  x:  3.  5,  6.  7;  ii:  6,  6,  7.  10,  11;  xii: 

4,6,  7.  8;  xiii:  3,  5.  7. 
Sankt  Feterburg,  Rustia. — Geological  Committee:     Bulletin,  Vols,  xut: 

7-10;  xx:  1-6;  Memoirs,  Vol.  xviii:  1,  3. 
Sankt  Peterburg,  Russia. — Imp.  Mlnerologlcal  Society:       Verhandlun- 

gen.  Vol.  xxux. 
San  Francisco,  Cal. — California  Academy  of  Sciences:  Proceedings,  Vol. 

m:   Z-4. 
Bantiago,  Cftile.— SoclSte  Sclentlflque  du  Chile;     Actes,  Vol.  si:  3-5... 
Byaney,  New  South  Wales.— Australian  Museum:     Report,  1900,  1901; 

Records,  Vol.  iv:   2,  6,  6. 
Bj/dney,  Neic  South  Wales. — Geotoglcat  Survey  of  New  South  Wales: 

Annual  Report,'  1901. 
Btavanger.  J^orwai/,— Stavanger  Museum:     Aarsbereini;,  1901. 
Stockholm,  Sweden. — Geologlska  Byron:     Afhandllngar,  A,  1902;  Ba  6; 

C  134-192;  Ca  1,  2. 
Topelto,  Kani. — Kansas  Academy  of  Sciences:     Transactions,  Vol.  xvii. 
Torfno,  Italy. — Museo  Zoologfco  dl  Torino:     Bulletin.  Vol.  xvi. 
TouloiMe.  Prance.— Academic  dee  Sciences:     Memoirs,  Vol.  r. 
Washington.  D.  C— Bureau  of  American  Ethnology;     Annual  Report. 

Vols.    XVIII.    XIX. 

Wttthinglon.  D.  C. — United  States  Geological  Survey:  Bulletin,  Nos. 
177-184,  187,  188.  190.  192-194,  199;  Monographs.  Vols,  ixxiz, 

XI^  XLI. 

Washington,  D.  C— National  Museum:  Bulletin,  Nos.  39;  N,  P,  Q; 
I,:  2;  Proceedings,  Vol.  xxiv. 

Washington,  D.  C. — Patent  Office:  Official  Gazette.  Vols,  xcvni-ci;  An- 
nual Report. 

Washington,  D.  C. — Smttbatmlan  Instltutton:     Annual  Report,  1S99. 

Washington.  D.  C— Weather  Bureau:  Monthly  Weather  Review,  Vol. 
zxz:  MO. 
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Wiesbaden.     Oerntani/.— NaturhlBtorlBcber    Vereln     Mr     Naturkunde: 

Jabrbuch,  VoL  i-iv. 
Winnipeg.  Uanitofta.— Manitoba  Hletorlcal  and  ScleotlSc  Society:     Ab- 

nual  Report,  1901 ;  Transactions,  Nos.  lx^lxii. 
Zurich.      Switzerland. — Naturforschende      Geaellacbaft:        Vlerteljabr- 

schrlft.  Vols.  ir.vi:  3,  4;  si.vii;   1,  2- 
Znrich.  Stcifserland.— PbyslkalUchen  Geaellscbatt:    Jahresbertcbt,  1900. 

Mlttellungen,  Nos.  1.  2. 


American  Association  for  the  Advancement  of  Science;     Proceedings, 

Vol.  XLIX. 

Australian  Asaociaiion  for  tbe  Advancement  of  Science:     Report,  Vols, 
rll.  TlU. 

A  committee  of  T.  H.  Walker.  X.  H.  Winchell,  and  C.  P. 
Berkey  was  appointed  to  seek  recognition  and  financial  aid 
from  the  State  Legislature. 

264th  Meeting,  March  3,  1903. 

Vice  President  C.  P.  Beikcy  in  the  chair. 
Twenty  persons  present. 
Program : 

Some  Minnesota  Glacial  Problems,  by  Dr.  A.  H.  Elftman. 
Review  of  the  Question  of  the  Age  of  the  Fossil  Man  of 
Lansing,  by  Prof.  X.  H.  Winchell. 

265th  Meeting,  February  2,  1904. 
ADJOURNED  ANNUAL  MEETING. 

Secretary  pro  tern  Roe  presiding. 

Reports  of  Treasurer  E.  C.  Gale  for  1902  and  1903  were 
read  and  approved. 

Report  of  1902: 

Balance  from  1901 $151.64 

Receipts  from  museum  from  April,  1901,  to 

September  14.  1902 900.70 

$1,052.34 

Contra : 
Cash  paid  Curator  Roe  for  museum  services 

Aprfl  I,  1901,  to  September  14,  1902 $698.95 
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To  insurance  for  for  three  years 1 1 

"    Fisher  Paper  Box  Co 5 

"    University  Press,  printing , 4. 

"    Franklin  Printing  Co 3 

"   cleaning  museum  8 

"    postal  cards  to  G.  S.  Beane i , 

Balance  on  hand    320, 


Report  of  1903: 

Balance  from   1902 $320.09 

Contra : 
To  Cor,  Sec'y.  Berkey  for  clerk  hire  and  ex- 
penses   $  26.25 

Jan.  30 — To  Rec.  Sec'y.  for  printing  and  post- 
age,         3.80 

May  28 — To  expenses  on  •publications  from 

Univ.  of  State  of  N.  Y 1 .69 

May  30 — To  Rec.  Sec'y.  Beane  for  printing 

and  postage 5-50 

Jan.  5,  1904 — Cash  on  hand '282.85 


Report  of  the  Corresponding  Secretary  of  accessions  for 
the  year  1903 : 

igram,  Hungary. — Jugoslavenaka  Akademfja:    LJetopls,  Vol.  xviij  Had, 

No.  161. 
Agricultural  College,  If tc A.— Michigan  Agricultural  College;     Bulletin, 

Nos.  204-21(1;  Spec.  Bulletin,  No.  20. 
AlDany,  N:  Y. — State  Library:     Annual  Report,  1902;  Bulletin,  Ko.  79. 
State  Museum:     Annual  Report,  1900;  Bulletin,  Noa.  267,  270,  271, 

273,  274,  281-286,  288.  290,  291. 
UnlverBlty  of  New  York:     Regents'  Report.  1902. 
Amtterdam.  Natherltinds.—RoyaX  Academy  of  Sciences:     Verhandlun- 

gen,  Vol.  viii,  Nos.  3-6. 
Austin,  Tex<u.— Texas  Academy  ot  Science:     Transactions,  Vol.  v. 
Baltimore,  Md.— Johns  Hopkins  University:     Circular,  Nos.  162-165. 
Barcelona.  Spain. — Real  Academla  dl  Clenclas  y  Artes:     Bulletin,  Vol. 

11:  6;  Memoirs,  Vol.  iv:  28-36;   Nomina  Personal,  1902. 
Baael,  Biciteerland. — Naturforscbende     Gesellschaft:       Verbandlungen, 

Vols,  sv:    1;  svi. 
Belfast,  Ireland. — Natural  History  and  Philosophical  Society:     Ouide 

to  Belfast. 
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Bergen.   .Voricoj/.— Bergena   MuBeum:     Aarsberetoiog,   1899-1902;    Aar- 

bog,  1896-1902,  1903:   1. 
Berlin,  aermany.—R.  Frledllnder  A  Sohn:     Natune  Novltatea,  1903. 
Bologna.  Italy. — Accademia  delle   Sclenze  dell'  Instltuto  dl  Bologna: 

Memoirs,  Vol.  viu;  Rendlconto,  Vol.  iv. 
Boston,  if as«.— American  Academy  of  Arts  and  Sciences:     Proceedlnga, 

Vols,  zxxviii:  10-26.  xzsix:  1-12. 
Boston,  Maat. — Boston  Society  of  Natural  History:     Proceedings,  Vol. 

Mxi:   1-6. 
Boston,  Mass. — Horticultural  Society:     Transactions,  1902,  1903. 
Boalder.  Col.— University  of  Colorado:     Bulletin,  Vol.  g:  4;    Studies, 

Vol.  1:  3;  Dpt.  Psychology,  Vol.  i;  3,  4. 
Bremen,  Oerman]/. — NaturwjBsenacbaftllcher  Vereln:       Abbandlungen, 

Vol.  xvii:  2. 
Brisbane.  Queensland. — Geological     Survey    of    Queensland:     Publica- 
tions. Nos.    1T9-1S3.     Sketch  of  Map  of  Queensland. 
Brubone,  Queensland. — Royal    Society    of    Queensland:     Proceedings. 

Vol  xvii:   2. 
Brooklyn.  N.  r.— Institute  of  Arts  and  Sciences:     Bulletin,  Vol.  i:  1-3: 

Cold  Springs  Monographs,  Nos.  1,  2. 
BrUnn,  Austria.— Naturtorschender  Vereln:       Bericht,   Vol.   xx;    Ver- 

bandlungen,  Vol.  xl. 
Bruxelles.  Belgium. — Socl^tti   Entomologique  de  Belglque:       Annales. 

:ii,vi. 
Budapest,    /funffary.— Hungarian     Central     Bureau     of    Ornithology: 

Aqulla,  Vol.  IX. 
Buenos  Aires.  Argentine.—Mvam  National:     Annales,  Vol.  1:  2. 
Bueno*  Aires,  Argentine. — Socledad     ScIcntlBca    Argentina:       Anales. 

Vols.  Lv;  LVi:   1-3. 
Calcutta.  India. — Geological  Survey  of  India:       Report.  1900-1901;  -Me- 
moirs, Vols,  xxxii:  3;  ixxiii:  3;  xsxiv:  2;  xsxv:   1. 
Cambridge,  if  as*.— Harvard  College  Observatorj' :     Report,   1903;    An- 
nals. Vols,  xi.vi:  2;  xlviii:  9;  Lin:  3.  4;  Lvi:  1;  Circulars,  Nis, 

74.75,  83-85. 
Cambridge.  lfas«.— Museum  of  Comparative  Zoology:     Bulletin.  Vols. 

Cape    Town,    South    Africa.— Sonth    African    Philosophical    Society: 

Transactions,  Vols.  xti.  pp.  561-920;  xiv:   1.  2. 
Catania.  Ztal]/,— Accademla  Giocnla  dl  Sclenze  Xaturall:     Bulletin,  Nos. 

74-78. 
Cfcopel  Hill.  \.  C— Ellsha  Mitchell  Sclentinc  Society:     Journal,  Vols. 

Chatham.  Canada.— Mi  ram  tcbl  Natural  History  Association:  Proceed- 
ings, No.  3. 

Cherbourg.  Pmnce.— Socl6l6  Nallonale  dea  Sciences  Naturelles:  Me- 
moirs, Vol.  xixm;    1. 

Chicago.  /I (.—Botanical  Gazette:     Vols,  xxxv,  xxxvi. 

Chicago.  /H.— Chicago  Academy  of  Sciences:  Bulletin  Nos.  3:  2,  4.  5: 
Spec.  Publication  No.  1. 
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Chicago,  /».— Field  Columbian  Museum:     Publications,  Noa.  69-74.  76, 

79.  80, 
Chicago.  III. — John  Crerar  Library:     Annual  Report,  Vol.  viti;  Suppl. 

to  List  of  Serials. 
Chicago,  III. — Journal  of  Geology:     Vol.  ii. 
Cincinnati.    Ohio. — Cincinnati    Society   of   Natural    History:     Journal, 

Vol.  w:  3. 
Cincinnati  Ohio.— Lloyd  Library  of  Botany:     Bulletin,  No.  6;  Mycol- 

ogical  Notes,  Nos.  10-14. 
Coloratto  Springt,  Col. — Colorado  College:     Studies,  Vol.  x. 
Columbia.  Mo. — University  of  Missouri:     University  Studies,  Vols,  i:  5; 

ll:   1,  2. 
Denver.  Co  J.— Colorado  Scientific  Society:     Proceedings,  Vol.  vii,  pp. 

55138. 
Dea  Moinea.  /ouyi.— Iowa  Academy  of  Sciences:       Proceedings,  Vols. 

Dorpat,  Russia. — Naturforscher  Oesellschaft  bel  der  Unlversitat:  Ar- 
chiv,  Vol.  xii:  2;  Sltzungsbertchte,  Vol.  xm:  1;  Scbrlfter,  No. 
11. 

Fireze.  Italy. — Blblloteca  Nazlonale  Centrale:     Bulletin,  Nos.  S4-35. 

Frankfurt  a  d  OHer.  Germany. — NaturwlssenschaftUcber  Vereln:  He- 
lios. Vol.  XX. 

Friboarg.  Binitzerland. — Soclfitf  Frlbourseoise  des  Sciences  Naturellee: 
Bulletin,  No.  10;  Memoirs,  Geol.  Vol.  iii:  1;  Chemle,  Vol.  iir 
1;  Math.  Vol.  i:  1. 

Geneve,  Switzerland. — Socl6t4  de  ueograpble:     Le  Globe,  Vol.  xtir. 

Georgetown.  British  Ouiana. — Royal  Agricultural  and  Commercial  So- 
ciety:    Journal,  1902. 

Olasgoic.  Scottond.— Natural  History  Society:  Proceedings,  Vols,  v:  3; 
VI :  1-2. 

Oranville.  0/ito.— Denlson  University:     Bulletin,  Vol.  xii;   6-7. 

Orax.  Austria. — NaturwissenscbaftUcher     Vereln:     Mlttellungen,     Vol. 

ariefsicalit.  Qermany. — NaturwlssenschaftUcber  Vereln:       Mlttellun^n, 

Vols,    XXXlll.    XXXIV. 

Orcmingen.  Ketherland. — Naturkundlg  Genootsctaap:     Blldrag,  Vol.  n. 

Halifax,  liova  Scotia.— Nova  Scotia  Institute  of  Science:  Proceedings, 
Vol.  x:  4. 

Harlem,.  Netherlands. — MusSe  Teyler:     Archives,  Vol.  vm:  1-4. 

lotua  City,  /oica,— Iowa  Historical  Society:     Journal,  Vol.  i. 

Iowa  City.  Joiwi.— State  University  of  Iowa:      Bulletin,  No.  lxvii, 

Kazan.  Russia. — Society  of  Naturalists  of  the  Imp.  University:  Me- 
moirs. Vols,  xxxv;   6;  xxxvi:   1-6;  Protokol,  1901-1902. 

KharkOiv.  Rus.^ia. — Society  of  Naturalists  of  the  Imp.  University: 
Travaux.  Vols,  xxxvi,  xxxvii. 

Kief.  ffu*sio.--Klef  Society  of  Naturalists:     Memoirs,  Vol.  xvii:  2. 

Kiel.  Oermniiy.— NaturwlssenschaftUcber  Vereln:  Schriften,  Vol- 
xir:  2. 

Kf/ibenhavn.  Den  mo rfc.—Naturhlstoriske  Forenlng:     Meddeleser,   19C3 
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Krakowie,  Austria. — Akademie  der  Wtssenschaften :       Rosprawy,  Vol. 

Lmtaanne,  SwitzerUmd. — SocUU    Vandoise    des    Sciences    Naturelles: 

Bulletin,  Vols.  aiJtviii:  X4B;  xxxix:  146, 
Liiife.  Belgium.— SocUt6  GSologlque  de  Belglque:     Bulletin,  Vol.  xxix. 
Lincoln,  A'e 6. —University  of  Nebraska:     University  Studies,  Vols,  ii: 

3,  4;  m:  1-4. 
Liverpool,  England. — Geological  Society:     Proceedings.  Vol.  ii:    2,  3. 
Llinas.  Spain.— Observatorio  Belloch:     Meteorological  Cliarts,  1902. 
Matiiaon.  Wis. — Geological  and  Natural  Hlstorj'  Survey:     Bulletin,  Nos. 

8-10. 
Manchester,  England. — Manchester  Literary  and  Phllosopbical  Society: 

Memoirs,  VoL  xlvii. 
Manila.  Philippine  JiU.^-Museum  of  Natural  History:     Bull.  Nos  1,  Z. 
ifetz.  Oermanv- — Soct6t6  d'  Hlstoire  Naturelle:     Bulletin,  Vols.  vi-x. 
Me-iico.  Mexico. — Instltuto  Geologlco  Nacional:     Bulletin,  No.  16. 
Milwaukee.  Wis.— Natural  History  Society:     Bulletin,  Vol.  ii:  4. 
Missoula.  Mont. — University  of  Montana:     Bulletin,  Nos.  10,  17. 
Montevideo,    Uruguay. — Museo   Nacional:     Anales,  Vol.    rv,   pp.    29-89, 

123-152. 
Montgomery.  Ala. — Geological  Survey  of  Alabama:     Bulletin,  No.  7. 
Montreal.  Canada. — Natural  History  Society:     Record,  Vol.  ix:  1. 
Moskva.  Russia.— Imp.  Moscow  Society  of  Naturallata:  Bulletin,  1903.  1. 
Nantes.  France.— 3ocKt6  Academique  de  la  Loire-Infer  leu  re:     Annales, 

Vol.  III. 
New  York.  N.  Y.- American     Geograptiical     Society:     Bulletin,     Vol. 

New  York.  N.  Y. — ^Llnnean  Society:     Abstracts,  Vols.  xiii.  xiv. 
Nvrnberg.  Oermunj/.— Naturhlstorlsche     Geeellsctaaft:       Jahrcsberlcht, 

1900,  Verhandlungen,  Vols.  xiv.  xv:  1. 
Oberlin.   Ohio. — Oberiin   College:     Wilson   Bulletin,   Vol.   ix. 
O«no6r»  tfc.  Qermany. — Naturwissenst^haftllcher  Verein :      Jahresberlclit, 

1900;   Verhandlungen,   Vol.   xv. 
Ottaiva.   Canada. — Geological  and   Natural   History   Survey  of  Canada: 

Annual  Report.  Vol.  xii;  Catalogue  of  Canadian  Birds,  Part  2; 

Ports.  France.- Museum  d'  Hlstoire  Naturelle:  Bulletin.  1902;  518; 
1903:  1.  2. 

Pentance.  England.— Uoynl  Geological  Society  of  Cornwall:  Transac- 
tions, Vol.  VIII. 

Perth.  West  A iia (ralia.— Geological  Survey  of  West  Australia:  Bulle- 
tin, No.  7.  Maps. 

Philadelphia.  Pa. — Academy  oC  Natural  Sciences:  Proceedings,  Vols. 
Mv:  3:  i,v:  1.  2. 

Philadelphia.  Pa. — Wagner  Free  Institute  of  Science:  Transactions, 
Vol.  Ill:  e. 

Philadelphia.  Pn.— Zoological  Society  of  Philadelphia:     Annual  Report. 
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PitUburg,  Pa. — Caniegle  Muaeum:     Annals.  Vol.  i;  PubllcattonB,  Nos, 

6-7,  8-10,  12,  15,  19,  20,  22;  Memoirs,  Vols.  1;  11:  1. 
Png,  Bohemia. — BShmlsche  Geaellschaft  der  Wlssenschatten:     Jahres- 

berlcht.  1902. 
Keichenherg,  Bohemia. — Vereln  der  Naturfreunde:     Mittellungen.  Vols. 

ixxtii.  xxxiv. 
Riga.  Ruttia. — Naturtorscherrereln;     Korrespondenzblatt.  Vol.  xlvi. 
Rochester,  N.  Y. — Rochester  Academy  o(  Natural  Sciences;     Proceed- 

ingB,  Vol.  TV.  pp.  65-8S,  93-136. 
Rovereto.  Auslrfa.— Accademia  degll   AglatI   in  Rovereto:     Atti,   Vol. 

viii;  3,*;  ix:  1,  2. 
St.  Oall,  BwitzerSaiid. — Naturwissenschaf  tile  her  Gesellecbaft:     Berlcht. 

1901. 
Bt.  Loaii,  JIfo.— Hisflourl  Botanical  Garden:     Annual  Report,  Vol.  xtv. 
8t.  Louis,  Mo. — St.  LoulB  Academy  of  Science:     Transactions,  Vol.  nil. 

1-4. 
Sankt  Peterburg,  Rutaia. — Geological  Committee:     Bulletin,  Vols,  xx; 

7-10;  xJti:  1-4;  Memoirs,  Vols,  xv:  4;  xvn:  I,  2;  xviii:  3;  xtx:, 

1;  xx:  2. 
Sankt  Peterburg,  Rtttsia.—lmp.  Mtnerologlcal  Society:       Materlallen. 

Vol.  xjti:  1;  Verhandlungen,  Vol.  xl:  1. 
Ban  Francitco,  Cat. — California  Academy  of  Sciences:       ProceedlngB. 

Zool.  3:  5,  G. 
Seattle,  Wash. — Geological  Survey:     Annual  Report,  Vol.  11. 
Bpring/leld.  Jfoss.— Museum  of  Natural  History:     Report,  1902-1903. 
Btavanger,  Voruuy.— Stavanger  Museum:     Aarshefte,  Vol.  xin,  1902. 
Etockholm.  SwedeR.—GeologUka  Byron:     Athandllngar,  Ca  No.  3;   C 

193,  194. 
Stockholm.  j8io«den.— Kongl.  Svenska  Vetenskaps-Akademlen:     Blhang, 

Vols,  xxvii,  xxviii;  Archlv.  Bot.  1:   1-3;  Keml  1;   1;  Math.  1:  1, 

2;  Zool.  1:  1,  2;  Arsbok,  1903. 
Slraagburg.    Qermany. — Geologlschen    Landes-Uniersuchung:       Mitteil- 

ungea.  Vol.  v:  4. 
Bvdney.  New  South  Wales. — Royal  Society  of  New  South  Wales:  Jour- 
nal, Vol.  XXKV. 

Thorn.  Qermany. — Copernicus  Vereln  filr  Wlssenachafi  und  Kunst:  Kat- 
alog,  1903. 

Topeka.  Kana. — Kansas  Academy  of  Sciences:     Transaciions.  Vol.  xviti. 

Torino.  Italj/. — Museo  Zootoglco  dl  Torino:     Bulletin,  Vol.  xvii. 

Toronto.  Canada. — Canadian  Institute.  Proceedings,  Vol.  11;  5;  Trans- 
actions, Vol.  vtc   2. 

Toalottse.  Prance. — AcadSmie  des  Sciences:     Memoirs,  Vol.  11. 

Upsala.  Su>erfen.— Geological  Institute  University  of  Upsala:  Bulletin. 
Vol.  v;   2. 

Crtana,  /((.—Illinois  Stale  Laboratory:  Bulletin,  Vol.  vi;  Index  to  Vol 
v;   Biennial  Report,  1899-  1900. 

Washington.  D.  C. — Bureau  of  American  Ethnology:     Bulletin,  No,  27. 

Washington.  D.  G. — United  States  Geological  Survey:  Annual  Reports, 
Vols.  XXII,  xxiii;  Bulletin.  Noe.  205-207.  209-217;   Monographs, 
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Vole,  xtii-xLv;  Profeselonal  Papers,  Noa.  1-10,  13-15;  Water  Sup- 
ply, NOS,   LXV-LXXXVI. 

Waahinffton,  D.  C. — National  Museum:     Bulletin,  No.  52)  Memoirs,  VoL 

viii:  5;  FroceedlngB,  Vol.  xxv. 
Wiuhinoton,  D.  C. — Patent  OfBcei     OflBclal  Gazette,  Vols,  cii-cvi. 
WaaMngton.  D.  C. — Smithsonian  Institution:     Annual  R^ort,  190L. 
Wa»hington.,D.  C. — Weather  Bureau:     Monthly  Weather  Review,  Vols. 

xxx:  11,  12;   xxxi:  1-9;  Report  of  Chief,  ISOl-lSOS. 
Wieabaden,     aermany. — Nutarhlstorlsche     Vereln     fflr     Naturkunde: 

Jafarbucb,  Vols,  lv,  lvi. 
Winnipeo,  Manitoba. — Manltoha  Historical  and  Scientific  Society:     Aa 

nual  Report,  1902;  Transactions,  No,  63. 
Zurich,      jSwifaerland.— Naturforschende      Qeaellschaft:       Vle^tel]ah^ 

schrltt,  Vols.  XLTii:  3,  4;  XLvm:  1,  2. 
Zurich.  Switzerland. — Physlkallschen  Gesellscbaft :     Mlttellungen,  Nos. 

3-5. 

The  foregoing  report  summarized  shows  798  accession.s- 
from  143  societies  and  institutions. 

The  election  of  officers  resulted  as  follows: 

President, -    -    Professor  C.  W,  HalL 

Vice  President,     -----    Dr.  A.  H.  Elftman. 

Recording  Secretary,     -     -    -     Harlow  Gale. 

Corresponding  Secretary,     -     -O.  W,  Oestlund. 

Treasurer, -E.  C.  Gale. 

„      .        ,      .,  rx.  H.  Wincheir. 

Irustees  for  three  years,     -      <^  _*     -1-   c-    i.  i_  ^ 
•'  \Dt.  T.  S.  Roberts. 

Trustee  for  two  years, 

To  succeed  Dr.  Hosmer     -  T,  B.  Walker. 

Professor  Hall  then  gave  a  resume  of  the  papers  and  dis- 
cussions on  the  Mississippi  river  in  Section  D,  St,  Louis  meet- 
ing of  the  American  Association  for  the  Advancement  of 
Science. 

266th  Meeting,  March  8,  1904. 

Psychological  Laboratory  of  H.  Gale,  812  S.  4th  St. 

Seven  persons  present. 

President  Hall  in  the  chair. 

The  President  announced  that  the  Articles  of  Incorpora- 
tion of  the  Academy  were  filed  on  March  31,  1876. 

Professor  John  Zeleny  read  a  paper  on  The  Rate  oi 
Propagation  of  Smell. 
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[aBSTK&CT.] 

The  speed  Vlth  which  smell  Is  propagated  through  air  was  Invea- 
'tlgated  for  Home  substances  by  letting  the  smell  pass  througb.  tubes 
where  the  dlsturbzlng  Influence  of  convection  currents  lu  the  air  Is 
practically  avoided. 

It  waa  found  that  the  speed  Is  quite  small,  showing  that  the  rapid 
propagation  ordinarily  observed  In  free  space  Is  due  almost  entirely  to 
convection  currents.  For  example  with  ammonia  diffusing  through  a 
glass  tube  1.5  meters  long  and  .76  ctns.  In  diameter,  over  two  hours 
elapsed  before  the  smell  could  be  detected  at  the  other  end  of  the  tube. 
With  different  lengths  of  tubing  it  was  found  for  ammonia  and  hydro- 
gen sulphide  that  the  time  required  for  the  diffusion  of  the  smell  was 
roughly  proportional  to  the  square  of  the  length. 

The  presence  of  ammonia  could  be  detected  chemically  at  a  given 
point  in  a  tube  In  about  the  same  time  as  when  the  sense  of  smell 
was  used  for  a  detector. 

The  rate  of  propog&tlon  of  the  smell  of  ammonia  waa  not  markedl7 
different  when  this  had  to  pass  along  the  same  tube  either  horizontally 
or  vertically  upward  or  vertically  downward.  With  camphor,  how- 
ever, while  the  rates  horizontally  and  vertically  downward  were  about 
the  same,  the  speed  upward  was  about  twice  as  great. 

The  smell  given  to  brass  and  Iron  by  rubbing  them  with  the  fin- 
gers was  also  tried  but  gave  no  definite  results. 

Professor  O.  W.  Oestlund  gave  a  review  of  recent  ento- 
mological literature, 'Speaking  especially  upon  some  papers  by 
Marie  \'.  Linden  on  pigments  of  Lepidoptera. 

267th  Meeting,  April  11,  1904. 

Cleologj-  Lecture  room,  University  of  Minnesota, 
Thirty  persons  present;  President  Hall  in  the  chair. 
Pursuant  to  notice  at  last  metimg  the  yearly  dues  of  resi- 
•dent  members  were  reduced  from  $3.00  to  $100.  the  same  as 
■of  non-resident  nienihers.  The  President  explained  that  this 
does  not  affect  the  customary  election  fee  of  $5.00.  Program: 
"The  Gypsum  Deposits  of  New  York,"  by  Mr.  A.  L.  Parsons, 
being  a  preliminary  report  of  his  original  studies  under  the 
Director  of  the  X.  Y.  State  Museum,  illustrated  with  lantern 
slides  and  closing  with  an  historical  sketch  of  the  process  of 
manufacturing  gypsum. 

\Vm,  A.  Bryan  of  the  Bishop  Museunv  Honolulu,  de- 
scribed this  museum  with  the  help  of  lantern  slides.  He  then 
described  his  present  work  here  in  Pillsbury  Hall,  where  he 
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has  been  for  some  weeks  examining  the  unmounted  Menage 
collection  of  Philippine  Islands  birds,  as  part  of  his  plan  of 
working  up  the  birds  of  Polynesia  as  he  has  already  done  those 
of  the  Hawaiian  Islands.  At  the  close  of  his  talk  he  showed 
many  of  the  birds  in  his  workroom. 

368th  Meeting,  May  11,  1904. 

Geology  Lecture  room.  University  of  Minnesota. 

Eighteen  persons  present ;  President  Hall  in  the  chair. 

Program:  Preliminary  report  on  Campodia  Staphylinus, 
a  primitive  wingless  insect,  found  for  the  first  time  in  the 
West,  by  Prof.  O.  VV.  Oestlund.  This  insect  was  discovered 
by  one  of  Prof.  Oestlund's  pupils,  Kenneth  Taylor,  and  was 
shown  under  the  microscope.  A  few  specimens  of  Scolpend- 
rella  Alanthia  were  found  associated  with  it  at  the  same  time. 
Its  bearings  on  Evolution  were  discussed  by  Dr.  Sardeson,. 
Prof.  Washburn,  and  others.  ' 

Rise  of  Geographical  Societies  in  America,  by  Pres.  C,  W. 
Hall.  Copies  of  the  geographical  magazines  were  shown  in 
illustration.  The  lately-formed  Geographical  Society  of  Min- 
nesota, its  objects  and  work,  were  then  outlined. 

96gth  Meeting,  November  g,  1904. 

President  Hall's  study.  University  of  Minnesota,  4  P,  M. 

Five  persons  present. 

President  Hall  read  a  letter  from  Miss  Countryman, 
Librarian  of  the  Public  Library,  about  storing  the  museum 
cases  until  the  room  intended  for  the  Academy  on  the  second 
floor  is  finished.  The  former  room  of  the  museum  has  been 
assigned  during  the  past  year  by  the  Library  Board  to  the 
library.  Miss  Countryman  also  suggested  a  lease  of  the  mu- 
seum to  the  Library  Board. 

It  was  announced  that  a  bulletin  on  the.  Menage  Expedi- 
tion was  ready  for  printing. 

Program:  Dr.  Sardeson  reported  the  discovery  in  this 
vicinity  of  a  coral  Tetradium,  and  later,  he  had  found  many 
of  them  in  a  quarry.     They  occur  in  the  Galena  Series. 

H.  Gale  described  Herbert  Spencer's  scientific  method  of 
work  as  described  in  his  lately  published  autobiography. 


-abvGoO»^lc 


-26o  Proceedings 

ayoth  Meeting,  December  7,  1904. 

Directors'  room.  Public  Library. 

President  Hall  presiding. 

Program :  "The  Great  Fault  Line  of  Eastern  Minne- 
sota," by  President  C.  W.  Hall.  The  paper  was  illustrated  by 
maps  and  profiles.  Discussion  by  Prof.  Winchell,  Drs.  Sarde- 
son  and  Elf t man. 

"A  Remarkable  Glacial  Plowing  in  Minneapolis,"  by  Dr. 
F.  W.  Sardeson.     This  was  followed  by  discussion. 

syist  Meeting,  January  3,  1905. 
ANNUAL  MEETING. 

Fifteen  members  and  visitors  present. 

President  Hall  in  the  chair. 

H.  B.  Norton  was  elected  to  membership. 

Report  of  the  Treasurer,  E.  C.  Gale,  showed  he  had 
"handled  $1,060.55  and  had  a  balance  on  hand  of  $345.11 ;  it  was 
referred  to  the  Trustees  for  auditing. 

Corresponding  Secretary  Oestlund  reported  381  acces- 
sions to  the  library  during  the  year,  and  that  a  bulletin  of  the 
Academy  would  appear  in  about  a  month. 

Accessions  to  the  Library  for  the  year  1904: 

Adelaide,  South  Australia.— Royal  Geograblcal  Society:     ProceedlngB, 

Vols.  VI  and  vii. 
Jigram.    Hungary, — JuEoslavenska    Akademlja:     Lietopla,    Vol.    xvni; 

Had,  Nos.  154,  156. 
Agricaltural  College,  Mich. — Michigan  Agricultural  College:     Bulletin, 

Nob.  211-220;  Special  Bulletin,  Nos.  24,  25,  27-29. 
Albany,  N.  F.— State  Library:     Annual  Report,  1903;    Bulletin,  Nos. 

84-86,  88. 
State  Museum;     Annual  Report,  1901;  Bulletin,  Nos.  63,  68-7E. 
University  of  N.  T.:     Regents'  report,  1903. 
Salttmore,Md. — Johns  Hopklna  University:     Circular,  Nob.  2,  3,  5,  7,  8. 
Barcelona,  Spain. — Real  Academia  di  Clenclas  y  Artes:     Hemoirs,  Vsla. 

IV,  37-40;  V.  1.    Nomina  Peraonal,  1903. 
£a»el,     8toil»erland. — Naturforscfaende     Gesellschatt:     Verbandlungen, 

Vol.  IV :  2. 
Belfiut,  Ireland. — Natural  History' and  phllosophloal  Society:     Proceed- 
ings, 1902-1903. 
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Bergen,  Norway. — Bergens     Museum:     Aarberetnlng,     1903;     Aarbog, 

1903,  2:  1904,  1. 
Berkeley.  Col.— University  of  California:     Publication.  Vol.  r,  Nob.  2-i, 

6,  7. 
BerHn.   Germany. — R.  FYledl&nder  A   Sdhn:     Natune  novltates,  1904, 

1-18. 
Betiert,  Fmnce. — Societ4  d'  EHdne  des  Sciences  Naturellei:     Bulletin, 

Vols,  ixiii-xjrt'. 
Bologna,  Italy. — Accademla  delle  Sclenze  dell'  Instltuto  dl  Bologna: 

Memoirs,  Vol.  ix;  Rendicouto,  Vols,  v,  n. 
Bombay,  India. — Royal  Asiatic  Society:     Journal,  Vol.  zxi.  No.  S8. 
Bdne,  AiSeria. — A^ademle  d'  Htppone:     Comptes  Rendus,  1901;  Bulle- 
tin, No.  30. 
Boeton,  Mate. — American  Academy  ot  Arts  and  Sciences;     Proceedings, 

Vols.  XKix,  13-24;  ir.,  MO. 
Boston.  }f(M«.— Boston  Society  ot  Natural  History:     Procwdlngs,  Vols. 

XXXI,  6-10;  XXXII,  1,  2. 
Boston,  If  OSS.— Horticultural  Society:     Transactions,  1904;  1. 
Boulder,  Col. — Univeraity  of  Colorado:     Dept.  of  Psychol.  11,  1;  Studies, 

1.4;  II.  1,  2. 
Braitnsclnceig,    Germany. — Vereln    fflr    Naturwlssenschaft:     Jabresbe- 

rlcht,  Vols,  ix,  xm. 
Bremen,  Oernutny. — Naturwlssenschaftllcher  Vereln:      Abhaqdlungen, 

Vol.  XVII,  3. 
Brisbane,  Queensland. — Geological  Surrey  o(  Queensland:     Publications, 

Nob.  1S4-196. 
BritlMine.  Queensland. — Royal     Society    of    Queensland :     Proceedings, 

Vol.  xviii. 
Brooklyn.  K.  Y. — Institute  ot  Arts  and  Science:     Memoirs,  Vol.  i,  1. 
Brtinn,   Austria. — Naturforschender  Verein:     Bericbt,   Vol.    iii;    Ver- 

bandlungen,  Vol.  xi.i. 
Bruxelles.  Belgium. — SocMt6  Royale  de  Botanlque:     Bulletin,  Vol  xl. 
Budapest.  ffuncarjt.^Hungarlan     Central     Bureau     ot     Ornltbology: 

Aquila,  Vol.  X. 
Buenos  Aires,  Argentine. — Instltuto  Geographico  Ai^entlno:     Bulletin, 

Vola.  XXI.  XXII,  1-6. 
Buenos  Aires.  Argentine. — Museo  Naclonal:     Anales,  Vols,  n,  in. 
Buenos  Aires,  Argentine. — Sociedad  ClentlSca  Argentina:     Anales,  Vols. 

Lvi.  4-6;  Lvii;  lviu.  1-3. 
Calcutta.  Indta— Geological  Surrey  ot  India:     Report,  1902-'03;  Mem- 
oirs, Vols,  xxxiv.  3;  ixxv.  2;  xxxvi.  1;  Paleontol,  Vols,  in,  2; 

IV,  XIV.  S;  Records,  Vol.  xxxi,  1,  2. 
Cambridge.    Jfaas.— Harvard    College   Observatory:       Annual     Report, 

1902;  AnnalB,  Vols,  xlvi,  1;  xlviii,  3-8;  li;  Circular.  Noa.  61-73. 
Cambridge.  Mass. — Museum  of  Comparative  Zoology:     Bulletin,  Vols. 

xi.i.  2;  xi.ii.  1-4. 
Cape    Town.    South    Africa. — South    African    Pbllosophtcal    Society: 

Transactions.  Vols.  xin.  pp.  1-293;  xiv,  3-5;  xv.  1.  2. 
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Catania,  Italy. — AccadSmla  GioeQta  dl  Sclenze  Natural!:     Bulletin,  Nos. 

7M2. 
CMpel  Hill.  N.  C— Ellsba  Mitchell  Scientific  Society;     Journal.  Vol.  zi. 
Chemnitz.    German v.—Naturwlasenschaftllcher   Oesellacbatt:      Bericht, 

Vol.  XV. 
Chicago,  III. — Botanical  Gazette:     Vol.  xxxvii,  '1-4. 
Chicago,  UI.— Field  Columbian  Museum:     Publlcatlone,  Nos.  76,  77,  7S, 

ai-93. 
Chicago,  III. — John  Crerar  Library:     Annual  RepMt.  Vol.  ix;  List  ot 

Books  on  Industrial  Arts. 
Chicago.  III.— Journal  of  Geology.  Vol.  xii.  1,  Z. 
Chriatiania,  A'orway.— Videnskabs  Selekab:     Fdrhandllngar,  1902;  1903, 

1-8;  SkrWter,  1902,  1903. 
Char.  Bwiteerland. — Naturforschende  Gesellschaft  Graubfindens:     Jait- 

resberlcht.  Vol.  xlvi. 
Cincinnati,  Ohio. — Cincinnati  Society  of  Natural  History:     Journal.  Vol 

XX,  4. 
College  Hill.  ifoM.— Tufts  College:     College  Studies,  No.  S. 
Colorado  Bpringt,  Col. — Colorado  College:     College  Studies,  Vols,  xi, 

Columbia,  Jfo.— University  of  Missouri:     Studies.  Vol.  ii,  3-5;  Bulletin, 

Vol.  V,  5;  Negroes  of  Columbia.  Elwln. 
Colunbuc,  Ohio. — Oeol<^cal  Survey  of  Ohio:     Bulletin  No.  1. 
Denver,  Col. — Colorado  Scientific  Society:     Proceedings,  Vol,  vji,  pp. 

267-340. 
Dea  Itoinea.  lotoa. — Geological  Survey  ot  Iowa:     Annual  Report,  Vols. 

Dorjtat.  Ruaaia. — Naturforscher     Gesellschaft     bel     der     Unlverslt^t: 

Schrlfter,  No.  12;  Sttzungsberichte,  Vol.  xm,  2. 
Emden.  Oer man v .^Naturforschende  Qesellschatt:     Jahresberlcht,  Vol. 

Firenae,  Italii. — Biblloteca  Nailonale  Centrale:     Bulletin,  Nos,  36-47. 

Franhfvrt  «'  d  Oder,  Oermanv. — NaturwisBenechattllcher  Vereln;  He- 
Hoe,  Vol.  XXI. 

Fribourg,  Switrerland. — Socldtfi  Frlbourgeolse  dea  Sciences  Naturelles: 
Bulletin,  No.  11;  Memoirs,  Vols.  Chem.  ii,  1;  Geol.  ill,  1;  Math. 
I.  1. 

Oen^ue,  Switzerland. — Society  de  Qfographle:     Le  Globe,  Vol.  xuii. 

OroniiiHe,  Oftio.— DeniBon  University:  Bulletin,  Vol.  xii,  8-11,  Index 
to  Vols,  i-x, 

Oran,  Attatria. — Naturwlasenschaftlicher  Vereln:     Mlttellungen.  Vol.  xl. 

Oreifawiald.  Oermanj/. — Naturwlssenschaitllcher  Vereln;     Mlttellungen, 

Ou6ret.  France. — 8oci£t6  des  Sciences  Naturellee:  Memoirs,  Vol.  ix.  1. 
Sabana,  Cuba. — Acodemla  dl  Cienclas:  Anales,  Vols,  xxxviu,  xli,  li. 
Hamburg,  Oermau]/. — Vereln  fiir  NaturwlBsenBchaftUche  Unterhaltung: 

Verhandlungen.  Vol.  xii. 
Harlem.  N ether lanila.—Mna^e  Teyler:     Archives.  Vol,  vm.  B. 
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Hermannstadt.  Austria. — Slebenbiirglscber    Vereln     fiir     Naturwtsaen- 

scbatten:     Verh&ndlungen,  Vol,  lh. 
Innsbruck,  Austria. — NaturwlsBenscbartllcb-Medizlnlsclier  Vereln:     Be- 

rlchte.  Vol.  x»viii. 
lovm  City.  Iowa. — Iowa  Historical  Bcclety:     Journal,  Vol.  11. 
loKia  City,  iowo.— State  University  of  Iowa:     Bullelin,  Nos.   67,   62, 

74,  SS. 
Eaisei,  Oermany. — Vereln  fiir  Naturkunde:     Abhandlungen,  Vol.  ilviii. 
Kjobenhavn,  Denmark. — Naturhlatorlske  Fiirening;     Meddelelser,  1904. 
Lantl»hut.   Germany.— NaturwlBsenach aft Ucher   Vereln;        Berlcht,   Vol. 

XVII. 
Lattsanne,  Swilxerlana.—3oclH6  Vandolse  des  Sciences  Naturelles:  Bul- 
letin, Vol.  XXXIX,  Nos.  147.  148. 
Laiorence,  Kans. — Kansas  State  University:     Bulletin,  Vol.  11,  10-15. 
Le  Havre.  France. — Socifitfi  de  Gfiologlque  de  Normandle:     Bulletin, 

Vols.  xxir.  XXIII. 
Liige,  Belgium. — SoclfitS  G^ologique  de  Belglque:     Bulletin,  Vol.  zxx. 
Lincoln,  A'eftr.— University  of  Nebraska:     Studies,  Vol.  iv.  1-3. 
tlinOs,  Spain. — Observatorlo  Bellocb:     Meteorological  Charts,  1903. 
Liineberg,    Germany, — Naturwlssenschaftlicher      Vereln:       Jahreshefte, 

Vol.  XVI. 
Madison,  Tl'is. — Wisconsin  Academy  of  Sciences ;       Transactions,  Vols. 

XIII.  XIV,  1. 

Manchester,  EnjKand.— Manchester  Literary  and  Philosophical  Society: 

Memoirs,  Vol.  xlvhi,  1-3. 
Manila,  Philippine  Ids. — Museum  of  Natural  History:     Bull.,  Noa.  3.  4. 
Metz,  Ger  man  I/.— Soci6t6  d'  Hlstolre  Naturelle:     Bulletin,  Vol.  xi. 
Mexico,  Mexico. — Institute  Geologlco  Naclonal:     Paregones,  Vol.  i,  1-5. 
Miiicaukee,  Wis. — Public  Museum:     Annual  Reports,  Vols.  xxT,  xxii. 
JfonieuWeo.  Uruguay. — Muaeo  Nacional  Anales:     Vol.  i. 
Montgomery,  A  fa.— Geological   Survey  of  Alabama:     Bulletin,  No.  8; 

Index  to  Mineral  Resources. 
Montreal,  Canada.*— Natural  History  Society:     Record.  Vol.  ix,  2. 
Moskva,  Kussia.— Imp.  Moscow  Society  of  Naturalist's:     Bulletin,  1903, 

2,  3;  1904,  1. 
Weucfidfel,  Switzerland. — Socl6t6  des  Sciences  Naturelles:       Bulletin, 

Vol.  XXVIII. 
New  York.  N.  Y. — American  Geographical  Society:     Bulletin,  Vol.  xxxvi.  ' 
Oberlin,  Ohio. — Oberlin  College:     Wilson  Bulletin,  Vols.  x.  xi,  1. 
Ottawa,  Canada. — Geological  and  Natural  History  Survey  of  Canada: 

Annual  Report.  Vol.  xiii;  Altitudes  of  Canada;   Dlcllonary  of 

Altitudes;  Catalogue  of  Birds;  Ft.  3. 
Padova,  /(tfiy. -Society  Vento-Trentlna  di  Sclenze  Naturalir     Atti,  Vol. 

Paris.  France. — Museum   d'  Hlstolre  Naturelle:     Bulletin,  1903;    3-8; 

1904,  1-6. 
Ports,  France.— Societfi  d'  Ethnographle ;     Bulletin,  Vol.  xlii,  120-  122; 

Memoirs,  Vol.  iv,  13. 
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Penzance,   England. — Royal    Geological    Society   of   Cornwall:     Tran»- 

actiona,  Vol.  ix. 
Philadelphia,  Pa. — Academy  of  Natural  Sclencea:     Proceedings,  Vols. 

LV.  3;  Lvi.  1,  2. 
Philadelphia,  Pa. — Zoological  Society  of  Philadelphia:     Annual  Report, 

Vol.  XXXII. 
Pisa,  /tail/.— Eociem  Toacana  dl  Scienze  Natural!:     Atti,  Vol.  xiv,  1-6. 
Pt((s6ttri7.  Pa. — Carnegie  Museum:     Annals,  Vol,  11,  2-4;  Memoira,  VoL 

I.  4:  Publ.  Vol.  xxvni. 

Port  Louis.  Mauritius.— Roy&l  Alfred  Obaervatory:  Meteorological  Ob- 
servations, 1900,  1901. 

Regensburff.  Qermany. — Naturwisaenachaftlicher  Veretn:  Berichte,  Vol. 
11. 

Rochester,  N.  V.— Rochester  Academy  of  Natural  Sciences:  Proceed- 
ings, Vol.  IV,  pp.  137-148. 

Rovereto,  Austria. — Accademla  degli  Aglati  in  Rovereto:     AttI,  Vols. 

II.  3,  4;  X.  1,  2. 

St.   Oall,  jStottzerland.— Naturnissenschaftllche   Oesellschaft:     Berlcht, 

1902. 
St.  Johns,  New  Brunjuitcfe.— Natural  History  Society:     Bulletin,  Vols. 

8aint-t6,  France.— Sociiti  d'  Agriculture  et  d'  Hlatoire  Naturelle  de  la 

Manche:     Memoirs,  Vole,  xx,  xxi. 
St.  Louis.  3fo.— Missouri  Botanical  Garden:     Annual  Report,  Vol.  xv- 
8t.  Louis,  Mo.— 9t.  Louis  Academy  of  Science:     Transactions,  Vols,  xut, 

B-9;  Kiv,  6. 
Bankt  Peterbiirg,  Ruiiia. — Geological  Committee:     Bulletin,  Vols,  xn, 

B-10;  XXII,  1-4;  Memoirs,  Vols,  xiii,  4;  iv,  1;  xvi.  2;  xtii,  3; 

XIX,  2;  XX,  1;  N.  Ser.  1,  2,  4-9,  12. 
Bankt  Peterburg.  Russia. — Imp.  Minerologlcal   Society:       Materlallen, 

Vol.  XXI.  2;  Verhandlungen,  Vols,  xi,  2;  xli,  1. 
Ban  Francisco,  Cat. — California  Academy  of  Sciences:       Proceedings, 

Vols.  Geol.  r.  10;  Zool.  in.  7-13. 
Bantiago.  Chile. — Society  Sclentlflque  du  Chile:     Actes,  Vole,  xn,  xm, 

1-3. 
Bemur-en-Auxois.  France.SociHi  des  Sciences  Historlques  et  Natur- 

elles:     Bulletin,  1903, 
Blavanger.  Aorwoy.— Stavanger  Museum:     Aarehefte,  Vol.  xit,  1903. 
Stockholm.  Bieeden.—Koagl.  Svenska  Vetenskaps-Akademlen:     ArcUv. 

BoL  Vols,  II,  ni,  1-3;  Kemi,  Vol.  i,  2;  Zool.  Vol.  i,  3,  4;  Arsbofc, 

1904. 
Stockholm.  Bweden. — Entomnlogleka  Ffireningen:     Tidakrlft,  Vol.  xav. 
Sydney,  Xew  South  Wales. — Auetrallan  Museum:     Report,  1902. 
Sydnev,  ^ev>  South  Wales. — Geological  Survejr  of  Nev  South  Walee: 

Annual  Report,  1902,  1903;  Memoirs,  Geol.  No.  3. 
Sydney.  Keio  South  Wales.— Royal  Society  of  New  South  Wales:     Vol. 

XXXVI, 
Thorn.  Germany. — Copernicus  Verein  fflr    Wlssenschaft     und  Kunat: 

Festschrift;  Mlttellungen,  Vol.  xni. 
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Torino,  Italy.— Museo  Zoologico  di  Torino;     Bulletin,  Vol.  xviii.  pp. 

433-458. 
Toronto.  Canada. — Canadian  Inetttut;     Transactions,  Vol.  vii,  3. 
Tottlouae,  France.— Acadfimle  des  Sciences:     Memoirs,  Vol.  iii. 
Trencsiti.  ifunjjan'-— Naturwlssenschattlicher  Vereln:     Jahresheft,  1902, 

1903. 
Vrbana,  /H.— Illinois  State  Laboratory:     Bulletin,  Vol.  vii,  1-3;    Flah 

Com.  Report,  190«-'O2. 
Wasiiington,  D.  C. — Bureau  ol  American  Ethnology:     Annual  Report, 

Vol.  XX. 
Washington,  D.  C. — United  States  Geological  Survey:     Annual  Report, 

Vol.  xxiv;  BuUeUn,  Noa.  208,  218,  233,  244;  Mineral  Reeources, 
1902;  MoDograpb,  Vol.  xlvi;  Professional  Papers,  11,  12,  16-28; 

Water  Supply,  Nos,  87-96,  101,  102,  104. 
Washington.  D.  C— National  Museum:     American  Hydrolds,  Part  2; 

Proceedings,  Vol.  xxvii. 
Washington,  D.  C— Patent  Office:     Official  Gazette,  Vols,  cvii-cxii,  cxui, 

1-8. 
Washington.  D.  C. — Smithsonian  Institution:     Annual  Report,  1902;  In- 
ternational Exchange  List 
Washington.   D.   C— Weather   Bureau:     Bulletin,     L.     M.;     Monthly 

Weather  Review,  Vols.  xxxi.  10-13;  xxxii,  1-9;  Report  of  Cblet, 

1902-'03;  Weather  Folk  Lore. 
Wien,   Austria, — Naturwlssenschaftlicfaer  Vereln:     Mltteilungen,   1903- 

1-8. 
Winnipeg,  Manitoba. — Manitoba  Historical  and  Scientific  Society:     An- 
nual Report,  1903;  Transactions,  Nos.  64-66. 
Zurich.  Switzerland. — Naturtorscbende  Geseilschaft:  Vlerteljabrschrlft, 

Vol.  XLvni,  3-4- 
Zurich,  Switzerland. — physikallschen  Gesellscbaft:     Mlttellungen,  Noa. 

6.  7. 


Program :  Some  Geological  Problems  of  the  Black  Hills, 
by  Dr.  A.  H.  EUtnian. 

Many  charts  and  specimens  of  rocks  and  ores  were  ex- 
hibited in  illustration  of  the  paper. 

The  following  officers  were  elected : 

President,  -      -      -      -  C.  \V.  Hall. 

Vice   President,       -       -      -  Dr.  A.  H.  Elftman. 

Recording  Secretary,      -       -  Harlow  Gale. 

Corresponding  Secretary,      -  O.  W.  Oestlund. 

Treasurer,      -----  Edw.  C.  Gale. 

Trustees,  for  three  years,     -    i^,~'  ^  ,  ^' 
^  [E.  C.  Gale. 
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272d  Meeting,  Febraary  6,  1905. 

Thirteen  members  and  visitors  present. 

President  Hall  in  the  chair. 

Program:  An  informal  talk  on  Recent  Experiments  with 
Homing  Pigeons  wa^  given  by  Mr.  Fred  M.  May,  Secretary 
of  the  Minnesota  section  of  the  \ational  Federation  of  Hom- 
ing Pigeon  Fanciers,  Mr,  May  showed  two  of  his  homing 
pigeons,  describing  their  training,  races,  records  of  speed, 
manner  of  starting  and  landing. 

Deep  wells  as  a  source  of  water  for  Minneapolis,  by 
Professor  N.  H.  Winchell. 

[abstbact] 

Tbe  author  showed  an  outline  map  ot  tbe  city  on  which  were  in- 
dicated the  location  and  the  depth  of  over  sixty  ot  the  deep  welle  of 
ttie  city,  some  of  them  being  truly  artesian.  These  Included  only 
those  which  are  less  than  450  ft.  in  depth,  the  deeper  welle  being  ex- 
cluded from  the  showing  because  ot  the  greater  mineralization  of  the 
water  from  the  deeper  strata.  He  stated  that  the  water  from  thn 
shallower  wells  la  wholesome,  clear,  and  has  about  the.  hardness  of 
the  water  in  the  river,  and  bence  Is  suitable  for  all  domestic  uses  and 
for  steam  making.  This  source  of  water  for  city  supply  has  been  dlS' 
credited  because  ot  tbe  fact  that  numerous  (perhaps  tbe  majority  ot) 
deep  wells  In  the  city  are  so  deep  that  they  derive  their  water  from 
the  lower  strata,  from  COO  ft.  to  SOO  tt..  or  900  ft.  below  the  surface. 
These  waters  Incrust  the  trailers  with  a  very  troublesome  scale  and  this 
scale  sometimes  has  been  known  to  choke  the  supply  pipes.  This 
trouble  would  be  obviated  or  much  reduced,  by  use  ot  the  shallower 
wells. 

He  aiao  showed  a  map  of  the  stale  on  which  were  roughly  ex- 
pressed the  limits  of  the  water  basins  of  the  Jordan  and  the  St.  Peter 
BandHtones  which  He  below  Minneapolis  and  supply  the  shallower 
wells  of  the  city.  If  one-tenth  of  their  cubic  contents  may  be  assumed 
to  be  filled  by  water,  the  author  stated  that  tbe  gallons  In  the  St 
Peter  basin  amount  to  4.054,110,793,200  and  the  water  In  tbe  Jordan 
sandBtone,  about  400  tt-  below  the  surface,  amounts  to  18,819,196,078,- 
220  gallons.  These  subterranean  basins  are  kept  full  by  tbe  streams 
and  all  surface  drainage  that  cross  their  outcrop  at  points  distant  from 
the  city  at  higher  positions,  including  (be  Mississippi  and  nearly  all 
its  northern  tributaries.  The  Mississippi  Itself  is  tbe  surplus  overflow 
and  Is  less  constant,  as  a  source  for  tbe  city,  than  the  subterranean 
reservoirs.  Water  from  these  basins  rises  nearly  to  the  surtace 
throughout  tbe  city,  and  In  low  places  It  overflows  in  artesian  style. 

Tbe  author  maintained  that  this  source  for  city  water  should  be 
used  Instead  ot  an  expensive  plant  tor  filtering  the  river  water. 

{This  paper  Is  Incorporated  In  a  more  extended  article  on   the 
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same  subject  publfsbed  In  the  American  Geologist  for  May,  1905,  vol. 
zzxv,  pp.  2eG-29L) 

373d  Meeting,  March  7,  1905. 

Twelve  persons  present;  President  Hall  in  the  chair. 

Program:  An  informal  account,  aided  by  charts  and 
maps,  of  the  work  of  the  L'.  S,  and  Canadian  Boundary  Sur- 
vey in  the  Rocky  ^[ountains.  was  given  by  Mr.  F.  A.  Camp, 
who  was  in  charge  of  one  of  the  survey  parties  in  1904, 

Pres.  Hall  then  showed  a  fine  collection  of  photographs 
to  illustrate  the  Geography  and  Geology  of  the  Canadian 
Kockies.     Much  discussion. 

274th  Meeting,  May  9,  1905. 

Twenty  present;  President  Hall  presiding. 

Program:  Explorations  of  Verendrye  and  his  sons,  in 
connection  with  the  History  and  Geography  of  Northern 
Minnesota,  by  Warren  Upham.  Secretary  of  the  Minnesota 
Historical  Society.     (See  paper  K.) 

An  informal  report  was  made  by  Harlow  Gale  of  a  Case 
of  Multiple  Personality  by  Dr.  Albert  Wilson  in  Vol.  18,  pp. 
352-418,  of  the  Proceedings  of  the  Society  for  Psychical  Re- 
search. Some  of  the  wider  psychological  bearings  of  the  case 
were  presented  and  discussed. 

a75th  Meeting,  October  10,  1905. 

The  four  members  present  on  this  stormy  night  ex- 
changed most  pleasantly  and  profitably  their  experiences  in 
summer  scientific  work  and  reading.  Prof.  Winchell  showed 
two  of  his  own  photographs  of  the  Willamette  meteorite  at 
the  Lewis  &  Clark  Exposition  at  Portland.  This  largest  me- 
teorite in  the  United  States  is  4  ft.  in  height  through  its  cone 
shaps,  10  ft.  in  diameter  in  its  base,  and  weighs  towards  15 
tons.  The  peculiar  drill-like  perforations  about  its  base  seem 
to  be  due  to  air  friction,  while  the  sponge-like  structure  of  its 
bottom,  which  was  towards  the  surface  and  not  much  cov- 
ered. Prof.  Winchell  thought  due  to  the  decomposition  of  some 
other  mineral  substances  in  the  iron. 

Dr.  Sardeson  reported  having  found  some  specimens  of 
Porocrinus.  and  in  fact  he  had  recognized  a  zone  at  various 
points  about  Minneapolis  identical  with  that  about  Toronto 
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and  Baffin's  Land,  so  that  the  same  shore  line  had  run  through 
these  three  places. 

Professor  Arndt  reported  on  his  investigations  into  orig- 
inal methods  of  teaching  science, 

H.  Gale  reported  on  the  interesting  picture  of  scientific 
activity,  mingled  with  a  broad  culture,  fonnd  in  the  delightful 
"Briefe  von  Dr.  Theo.  Billroth." 

276th  Meeting,  November,  1905. 

Secretary's  minutes  lacking. 

Paper  L,  Psychology  of  the  Business  Man  by  Harlow 
Gale. 

277th  Meeting,  December  5,  1905. 

Secretary's  minntes  lacking. 

Paper  M,  Glacial  and  Modified  Drift  of  the  Mississippi 
Valley  from  Lake  Itasca  to  Lake  Pepin,  by  Warren  Upham. 

Paper  \,  Meteorological  Statistics  covering  the  period 
from  1895  to  1905  inclusive,  furnished  from  the  records  kept 
at  Minneapolis  should  have  been  announced  at  this  meeting 
for  publication. 


A   MINERAL     RESEMBLING    MEERSCHAUM     FROM 

THE    SERPENTINE    RANGE    OF    HAMPDEN' 

COUNTY,  MASS.,  WITH  DESCRIPTIONS 

OF  INTERESTING  INCLUDED  CRYS 

.  TALS. 

By  A.  D.  Roe. 

I.— DESCRIPTIVE. 

While  prospecting  for  cabinet  specimens  in  the  fruitful 
mineral  field  of  Hampden  and  Hampshire  counties,  Mass.,  I 
noticed  a  substance  which  the  chemist  of  the  Hampden  Paint 
company  called  meerschaum.  On  interviewing  the  chemist, 
I  was  shown  small  pieces  found  in  the  disintegrating  serpen- 
tine material  they  were  using  in  the  manufacture  of  chrome 
paints. 

On  my  next  excursion  to  Chester  in  Hampden  county,  1 
accompanied  Dr.  Lucas,  the  inventor  of  the  chrome  paint  pro 
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cess  and  promoter  of  emery  mining  in  that  region,  to  the  exact 
locality  of  the  paint  material.  Here  I  succeeded  in  unearth- 
ing good  sized  specimens  of  the  so-called  meerschaum.  From  ■ 
one  of  these  a  friend,  a  meerschaum  enthusiast,  carved  a  pipe 
which  polished,  colored  and  was  declared  to  exhibit  the 
mythical  properties  of  sepiolite.  Subsequently  I  secured  a 
lease  of  the  locahty  and  had  an  excavation  made  to  the  depth  ■ 
of  a  few  feet,  which  satisfied  me  there  was.  at  that  point,  no 
large  nor  continuous  quantity  of  the  substance  in  question, 
but  I  observed  indications  of  the  manner  of  its  formation  and 
obtained  fine  included  specimens  of  rare  and  interesting  min- 
erals to  be  hereafter  described. 

This  pseudo-meerschaum  has  a  specific  gravity  of  2.5,  is 
usually  of  a  compact  slaty  structure,  under  a  strong  glass 
somewhat  fibrous,  cleaving  in  two  directions,  giving  smooth, 
impalpable  surfaces,  creamy  white  in  color,  with  a  glimmering, 
waxy  luster.  It  adheres  slightly  to  the  tongue,  yields  readily 
to  the  knife,  at  a  hardness  of  2.5 ;  it  could  be  easily  turned  in  a 
lathe  but  for  its  slaty  structure  which  causes  it  to  split.  (See 
plate  vii,  fig.  vii  )  It  breaks  with  difficulty  across  its  planes 
of  cleavage  with  a  very  hackly  fracture,  but  when  polished 
gives  the  glimmering  waxy  luster  of  its  cleavage  faces.  For 
this  mineral  I  suggest  the  name  hampdenite  tor  reasons  to  be 
stated  in  another  paragraph  further  on. 

In  coni|x)sition  the  hampdenite  and  hampshirite  are  al- 
most identical  and  closely  approach  some  serpentines  as  is 
shown  in  the  following  table  of  analyses: 

TABLE  OF  ANALYSES. 


BIO, 

45.78 

42.09 

42.83 

39.38 

42.64 

38.60 

A1,0..... 

.65 

.74 

.01 

1.66 

3.78 

0.10 

Fe,0.. . . . 

4.75 

11.56 

PeO. . , . 

8.H 

11.06 

15.043 

13.87 

5.67 

MgO. . . . 

32.17 

33.08 

■  31. 70 

32.35 

30.48 

33.62 

Na,0.... 

.27 

.31 

.286 

IW) 

.081 

.021 

.053 

MnO 

1.31 

1.78 

1.08 

H.O 

11.44 

10.01 

7.16 

11.  SO 

13.13 

12.82 

Alkalies 

.17 

3.31 

S9.741       99.036       98.822       99.13       100.26       100. 
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1.  Hampdenite,  analyzed  by  E.  E.  NlcbolBon,  tbe  University  of  Minne- 
sota. 

(,  Hampshlrite,  fibrous  coating,  E.  E.  Nicholson,  the  University  of 
Minnesota. 

3.  Hampshlrite,  Inside  ol  crystal,  E.  E.  Nicholson,  the  UnlverBlt;  of 

Minnesota. 

4.  Gray  Serpentine,  Brewsters,  N.  Y.    Burt,  Am.  Jour.  Scl.,  1873,  Vol. 

6,  p.  210. 
6.    Serpenllne.  chrysotlle.  Amelose,  R.  Brauns,  Jahrbuch  fiir  Mineral- 
ogle,  1S8T;  Bell.,  Bd.  v,  299. 

6.  Serpentine,  gi-asa  green,  Porthalla,  Collins,  Quart.  Jour.  Geol.  Soc. 

London,  1884,  vol.  .40,  p.  467. 

7.  Serpentine,  calculated,  Dana.  System  of  Mineralogy,  6th  ed.  p.  691. 

1892. 
Analyses  4  and  6  are  quoted  from  Dana's  System  of  Mineralogy. 
6th  edition,  p.  672,  and  have  not  been  further  verified. 

Noting  the  variation  in  silica  and  Iron  jn  the  first  three  analyses 
Prof.  Nicholson  made  a  second  and  third  determination  of  the  iron  with 
the  result  that  the  Inside  of  the  hampdenite  which  was  less  exposed 
to  alteration  jielded  10.24  percent  of  FeO  which  closely  approaches 
No.  2,  and  the  outer  portion  which  was  somewhat  stained  and  leached 
yielded  8.07  percent  of  FeO.  A  second  determination  of  the  silica 
using  the  white  material  from  the  Inside  of  the  mass  gave  42.78  per  cent 
Si  O:  showing  that  the  larger  percentage  of  silica  In  No.  1  Is  probably 
due  to  ajteration  and  loss  of  Iron  and  magnesia.  From  these  results 
tt  le  evident  that  from  the  chemical  anaJyses  there  would  be  no  rea- 
son to  make  two  separate  varieties  of  these  two  substances,  but  the 
texture  is  so  different  that  the  author  feels  warranted  In  giving  the 
name  hampdenite  to  the  massive  splintery  material  as  a  distinct  variety 
of  serpentine  while  retaining  the  name  hampshlrite  to  indicate  the 
serpentine  pseudomorpbs  after  humlte. 

The  Interior  of  the  pseudomorpbs  Is  distinct  from  any  serpentine 
that  has  come  to  the  author's  notice,  helng  compact  and  massive,  with 
an  earthy  feel  and  luster.  The  composition  as  determined  by  Prof. 
Nicholson  is  decidedly  different  from  that  obtained  by  Dewey*  who 
obtained  SI  0,  50.60,  Mg  O  28.83.  Al,  O,  0.16.  FeO  2.59.  MnO  1.10,  H^ 
15.00  =  98.27,  which  would  approximate  more  nearly  the  composition  of 
seplollte  than  of  serpentine. 

If  the  alumina  and  manganese  be  considered  Isomorpbous  with 
the  Iron  and  the  potash  and  soda  Isomorphous  with  magnesia  the  com- 
position for  both  hempdenlte  and  hampshlrite  may  be  considered  as 
H,  Fe,  Mfe,  St„  O,.  or  4  FeO.  21  MgO,  18  SI  0,.  IB  H,  O.  which 
would  give  a  theoretic  composition  of  approximately  Fe  O.  12;  Mg  O, 
34;  SI  O3.  43;  H;0,  11.  which  If  we  consider  iron  and  magnesia  to  be 
isomorphous  is  not  far  from  the  theoretic  composition  of  serpentine. 


vol.  5,  249,  vol.   6.  334. 
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The  mineral  occurs  at  the  foot  of  a  steep,  serpentine 
declivity  in  shaly,  disintegrating  rock,  frequently  in  small 
masses  or  nests  whose  upper  surface  is  convex  with  shallow 
smooth  corrugations,  so  that  its  slaty  cleavages  sometimes 
"show  decided  curvature. 

In  opening  up  the  nests  of  pseudo-meerschaum  or  hamp- 
denite,  I  brought  to  light  a  crystal  of  magnetite  two  inches 
across:  it  was  a  dodecahedron  with  striated  faces  modified 
■  by  the  truncation  of  half  of  its  solid  angles;  it  was  symmetrical 
in  form,  having  a  small  twinned  attachment  on  one  side. 
This  specimen  was  transferred  to  Prof.  Chas.  U.  Shepherd  of 
Amherst  College,  and  it  was  doubtless  destroyed  in  the  burn- 
ing of  his  collection.  Other  similar  crystals  were  obtained, 
measuring  from  three-fourths  of  an  inch  to  over  two  inches — 
all  modified  dodecahedrons,  (see  plate  vii,  figs  i  and  ii),  but 
none  so  perfect  as  the  first  one  found,  most  of  them  being  at- 
tached to  or  imbedded  in  the  coarse  steatite  or  serpentine  de- 
bris on  which  the  nests  of  pseudo-meerschaum  rested. 

But  a  more  interesting  find  than  the  magnetite  was  in 
the  crystals  believed  to  be  pseudomorphic  after  humite  from 
one  to  one  and  one-half  inches  in  breadth,  color  brownish- 
yellow,  texture  loosely  steatitic,  hardness  1.5,  specific  gravity 
2.27,.  They  .showed  but  one  termination,  the  lower  end  being 
attached  to  the  coarse  mass  below,  as  were  the  magnetite 
crystals. 

These  crystals  recalled  the  brief  notice  of  Dana  regard- 
ing hampshiritc  as  analyzed  by  Dewey  and  described  in  vols, 
iv.  V,  and  vi,  American  Journal  of  Science  (first  series).  This 
mineral  was  discovered  by  Dr.  E.  Emmons  in  the  town  of 
Middlefield,  Hampshire  county,  Mass.,  and  was  named  after 
the  county  in  which  it  occurred.  Professor  Dewey  visited 
the  Emmons  locality,  described  the  crystals  and  the  manner 
of  their  occurrence  in  an  unnamed  matrix,  between  heavy 
masses  of  serpentine.  He  declared  they  could  not  be  pseudo- 
morphs  but  were  true  crystals  of  steatite,  and  thought  it  would 
be  difficult  to  get  any  more  crystals  from  that  locality.  He 
found  a  few  crj'stals  of  magnetite  in  the  matrix  with  the 
hanip.Miirite.  Hermann  later  declared  the  crystals  Dewey 
analyzed  to  be  a  distinct  mineral. 

Professor  Dewey  supposes  the  material  between  the 
masses  of  serpentine  was  deposited  in  a  semi-fluid  condition 
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and  that  afterwards  tlie  crystals  of  iron  oxide  and  hainpshirite 
developed  from  elements  -distributed  through  the  soft  mass. 

The  same  theory  could  be  applied  to  the  formation  of  the 
associated  minerals  I  have  described.  Iron  and  chromium,  in 
various  combinations,  are  distributed  through  the  magnesian 
rocks  of  the  region.  Disintegrating  and  decomposing  agen- 
cies, constantly  operating,  cause  the  elements  to  mingle  and 
develop  new  combinations. 

The  locaUty  of  these  minerals  is  exactly  on  the  line  of 
Middlefield,  Hampshire  tounty,  and  Chester,  Hampden 
county,  beside  the  highway  near  where  it  crosses  the  Boston 
and  Albany  railroad.  From  this  jiista position  the  name 
hampdenite  seems  appropriate  to  the  pseudo-meerschaum 
which  I  have  described  as  the  matrix  of  hampshirite  and  mag- 
netite, an(l  the  name  hampshirite,  the  same  as  has  been  used 
by  Emmons,  Dewey  and  Herman,  to  the  orthorhombic  crys- 
tals described  and  figured  in  this  paper,  imbedded  with  large 
crystals  of  magnetite  in  the  mineral,  pseudo-meerschaum, 
herein  named  hampdenite. 

The  specimens  of  hampshirite  have  been  examined  by  Mr. 
A.  L.  f'arsons,  instructor  of  mineralogy  in  the  University  of 
Minnesota,  and  their  crystallographic  characters  are  reported 
in  paragraph  II  below. 

II.— M(JRPHOLC)GICAL.  by  A.  I..  Parsons. 

The  material  is  well  adapted  for  securing  measurements, 
though  most  of  the  faces  are  curved  and  pitted,  particularly 
the  pyramidal.  It  seems  likely  that  the  pseudomorph  was 
formed  by  the  loss  of  a  part  of  the  original  material  and  hydra- 
tion of  that  remaining.  A  list  of  the  probable  minerals  from 
which  it  could  be  derived  comprises  enstatite,  olivine,  and  the 
humite  group. 

Enstatite  is  dropped  from  consideration  on  account  of  the 
non-correspondence  of  angles.  In  the  case  of  olivine,  it  is 
possible  to  get  forms  corresponding  to  the  prisma.tic  faces  but 
the  pyramidal  faces  would  not  correspond.  The  humite  group 
exhibits  a  remarkable  similarity  of  habit  and  its  ordinary  asso- 
ciation with  other  minerals  is  so  similar  that  there  se«ms  but 
little  reason  to  doubt  the  original  mineral  was  humite  or  pos- 
sibly chondrodite.     Aside  from  crystallographic  grounds  there 
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is  strong  reason  to  expect  pseudoniorphous  humite  or  chon- 
drodite  to  occur  in  this  locality  and  in  such  association,  and 
equally  good  reasons  why  olivine  shonld  not  yield  such  pseu- 
domorphs.  In  the  first  place  in  the  deposits  of  magnetite  of 
southeastern  New  York  at  Brewster's  and  in  Orange  county, 
chondrodite.  humite,  and  clinohuniite  are  all  found  and  at  the 
Tilly  Foster  mine  in  particular  all  three  occur  with  magnetite 
and  an  earthy  serpentine  or  talcose  material  in  addition  to 
other  constituents.  In  Massachusetts,  chondrodite  is  found 
at  Lee,  and  Tyringham.*  It  is  also  found  "in  the  pre-Cam- 
brian  limestone  at  the  mouth  of  Cote's  Brook,  at  the  railroad 
cutting  west  edge  of  large  bed,  in  reddish  and  grayish  grains 
changing  into  serpentine'"t  and  from  the  description  of  this 
locality  it  is  not  more  than  a  mile  from  the  locality  from  which 
the  material  under  discussion  was  obtained,  and  probably  in 
the  same  formation.  The  determination  of  the  Massachusetts. 
mineral  has  howe\'er  depended  upon  other  than  crystallo- 
graphic  means  and  as  the  mineral  is  granular  in  all  the  local- 
ities mentioned  it  is  possible  that  in  the  western  part  of  the 
state  at  least  it  is  to  be  referred  to  humite.  So  far  as  can  be 
learned,  crystallized  olivine  in  good-sized  crystals  has  not  been 
noted  in  Massachusetts,  Connecticut,  Vermont,  or  New  York, 
but  it  has  been  found  in  New  Hampshire  though  not  in  good 
crystals. 

The  angles  on  Mr.  Roe's  hampshirite  are  compared  below 
with  those  of  humite.     {See  pi.  vii,) 

TABLE  OF  CRYSTAL.  MEASUREMENTS 


Angles 

Hal 

npehlrlte 

Humite 

0^  (210) 

48°- 

-50° 

49"  40^' 

ce,  (001  014) 

46° 

30'— 47° 

45°  32%' 

ce,  (001  Oil) 

74° 

76°  13' 

cl,  (001  103) 

55»] 

t 

55°  44- 

cr,  (001  21G) 

58° 

58°  16' 

From  these  measurements  it  is  seen  that  the  crystal  ap- 
proaches one  of  the  types  found  at  Wermland  in  Sweden* 

*Dana,  J.  D.,  System  of  Mineralogy.  «ih  edltton,  1892,  p.  1059. 

tEmerson.  B.  K.,  U.  S.  Oeol.  Sur.  BuH,  126,  189B,  p.  64. 

JFace  nol  shown  In  flgrure. 

•Sjogren,  H.,  Zeits,  fur  KryBt.  and  Min.,  vIl  p.  344  et  seq.  and  pi.  vii. 
Also  HIntie,  C.  Handbuch  der  MIneralogle,  vll..  p.  S79.  Fig.  I4T,  189T.  Also- 
Dana,  SyBtem  of  Mineralogy,  eth  edition,  p.  536.  1893. 
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with  the  exception  that  the  base  (ooi)  is  lacking  and  the 
brachypinacoid  ej  (014)  replaces  the  form  €•  (012)  and  the 
macropinacoid  i.  (loi)  is  replaced  by  the  form  ii  (103).  (See 
plate  vii,  figs,  iii,  iv,  v,  and  vi.) 

Through  the  courtesy  of  Prof.  B,  K.  Emerson,  the  mate- 
rial described  and  figured  by  himt  has  been  at  hand  for  com- 
parison. (See  plate  vii,  fig.  vi.)  In  his  description  of  the 
material  it  is  to  be  noted  that  he, orients  his  crystal  in  the 
same  way  as  the  present  author,  and  although  he  mentions 
five  forms  he  only  gives  two  measurements,  one  of  which  ap- 
pears to  be  correct  and  the  other  incorrect,  on  account  of  an 
imperfection  in  the  crystal  which  would  readily  be  overlooked 
without  other  material  at  hand  for  comparison.  From  a  care- 
ful examination  of  Prof,  Emerson's  specimen,  it  appears  al- 
most impossible  to  secure  measurements  that  will  do  more 
than  give  an  approximation  for  any  faces  except  the  prism 
which  he  gives  as  ooP  (no)  and  the  brachydome  which  he 
gives  as  2roo(o2i).  In  the  case  of  prism  my  measurements 
agree  with  those  of  Prof.  Emerson,  but  in  the  case  of  the 
brachydome,  my  measurements  range  from  92°  to  95°  while 
he  gives  the  angle  as  ranging  from  79°  to  81°  30'.  This  dis- 
crepancy is  due  in  all  probability  to  the  presence  of  a  pseudo- 
cleavage  in  the  fibrous  coating  of  one  of  the  crystals,  as  by 
measuring  along  this  cleavage  I  secured  approximately  the 
same  angle  as  Prof.  Emerson, 

Ky  orienting  the  crystal  so  that  010  becomes  100  it  is 
possible  to  get  all  the  prismatic  and  normal  faces  to  correspond 
to  possible  olivine  forms  but  with  two  exceptions  they  have 
not  yet  been  found  on  olivine  crystals  and  it  seems  unreason- 
able to  refer  the  source  of  this  material  to  olivine  when  most 
of  the  faces  do  not  correspond  to  known  forms  of  olivine. 
These  faces,  do,  however,  closely  approximate  the  forms  of 
humite,  the  association  is  like  that  of  humite,  and  if  any  other 
ground  were  necessary  for  discarding  olivine  as  the  source 
and  substituting  humite,  it  would  be  found  in  the  size  of  the 
■crystals  which  vary  from  about  •>i"  to  2"  in  length,  the  largest 
under  investigation  being  the  latter  size,  and  the  average 
about  V/i".  Inasmuch  as  an  olivine  crystal  two  inches  long 
is  looked  upon  as  of  extraordinary-  magnitude,  the  presence  of 

tEmergon,  B.  K„  U,  3.  GeoI.  8ur,  Bull.  12G,  1S3a,  p.  92,  pi,  1.  flg.  4. 
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a  large  number  of  crystals  of  such  great  size  in  this  locality, 
where,  no  trace  of  olivine  has  been  found,  even  by  microscopic 
means,  would  at  least  seem  to  indicate  some  other  source  than 
olivine. 

III.— HISTORICAL  XOTES. 

The  best  specimen  of  hampshirite  found  in  my  explora- 
tions consisted  of  a  group  of  crystals  disclosed  by  cutting 
away  the  embedding  hampdenite.  When  I  came  to  Minne- 
sota, this  specimen  was  supposed  to  be  packed  for  removal 
with  a  large  collection  previously  on  exhibition  in  a  mineral 
store  in  New  York  City.  On  reaching  my  destination  in 
Minnesota  and  unpacking  my  specimens,  I  missed  the  fine 
hampshirite  and  concluded  the  box  containing  it  had  been 
lost  enronte.  While  revising  this  paper  for  publication  my 
attention  was  called  to  the  Mineralogical  Lexicon  of  Franklin, 
Hampshire  and  Hampden  counties,  Massachusetts,*  publish- 
ed l)y  Prof.  B.  K.  Emerson,  of  Amherst  College.  This  lexi- 
con contains  notes  on  hampshirite  which  aroused  my  interest 
to  that  degree  that  I  solicited  of  Professor  Emerson  the  loan 
of  the  somewhat  unique  specimen  belonging  to  the  Clarke 
collection  in  Smith  College.  Through  his  courtesy  that 
specimen  was  sent  me  for  examination.  {See  plate  vii,  fig. 
vi.)  Inspection  proves  that  it  is  the  identical  specimen  lost 
by  nte  during  my  removal  to  Minnesota.  The  figure  in  Bul- 
letin 126'  gives  a  rough  idea  of  the  general  appearance  of  this 
specimen,  but  fails  to  bring  out  fairly  the  unique  appearance 
of  the  grouped  hampshirite  crystals.  I  took  this  specimen 
myself  from  an  excavation  in  the  locality  above  described: 
chipped  away  the  embedding  hampdenite  from  the  rough 
block  and  exposed  the  crystals  as  they  now  appear  upon  tlie 
specimen.  The  labor  devoted  to  this  preparation  as  well  as 
its  peculiar  formation  gave  an  impression  which  leaves  me  no 
room  to  doubt  tlie  identity  of  this  individual  piece.  I  take 
great  pleasure  in  inspecting  this  specimen  and  feel  indebtetl 
to  Professor  Emerson  for  his  courtesy  in  loaning  it,  thereby 
enabling  me  to  identify  beyond  doubt  my  long  lost  crystal 
group,  and  thereby  also  enabling  Professor  Emerson  to  revise 
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the  unique  label  which  appears  in  the  Smith  College  collec- 
tion.* 

The  hampshirite  items  appearing  in  Professor  Emerson's 
lexicon^  lead  to  the  presumption  that  but  few  specimens  of 
this  mineral  are  extant,  scarcely  more  in  number  than  the  dis- 
tinct opinion.s  as  to  its  nature.  In  reviewing  the  literature,  it 
seems  that  Professor  Dewey  declared  the  specimen  trUe  crys- 
tals of  steatite,  not  a  pseudomorph;  President  Hitchcock  be- 
lieved them  to  be  steatite  after  quartz;  Herman  called  them  a 
distinct  species:  Professor  Emerson  speaks  of  them  as  serpen- 
tine crystals  after  olivine. t  To  the  foregoing  opinions  that  of 
Mr.  Parsons  may  be  added  declaring  these  crystals  to  be  pseu- 
domorphs  after  hiimite,  an  opinion  which  he  supports  by  care- 
ful crystal  measurements. 

There  is  abundant  opportunity  in  the  great  serpentine 
formations  of  Hampshire  and  Hampden  counties  to  unearth 
more  of  the  rare  and  interesting  hampshirite.  Since  I  have 
now  pointed  out  the  exact  locality  which  was  covered,  not  for 
the  purpose  of  concealment,  but  because  the  excavation  ex- 
tended into  the  middle  of  a  traveled  highway,  it  is  to  be  hoped 
that  enthusiastic  mineralogists  will  bring  more  of  these  rare 
crystals  to  light  and  Smith  College  may  not  be  alone  in  the 
possession  of  this  unique  and  interesting  mineral, 

January  3,  1899. 

■Hampshirite:  atealltic  pseudomorpha  after  quartz;  Chester.  Maaa.,  on 
the  rood  to  MIddlefleld.  Locality  exhausted  and  filled  up  with  rocka  to  pre- 
vent anythiriK  more  being  taken  From  it.  Bailey  thinka  that  thiB  Hpecimen 
«ould  not  be  duplli^ated.  From  Row's  col  led  I  on ;  he  procured  It  at  the  local- 
ity for  110,00. 

flbld,   pp.   91,   92,    152. 

jBul.  O.  S.  A.,  vol.  vl.  p.  473. 
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\_Pupcr  K:] 

EXi'LOKATIOXS  OF   VEREXDRYE   AND   HIS   SONS, 

FROM    LAKE  SUPERIOR  TO   THE   ROCKY 

MOUNTAINS,  1728  TO  1749. 


By  Warren  Upham. 


.My  first  interest  in  the  life  and  work  of  Verendrye,  the 
heroic  first  explorer  of  the  northern  border  of  Minnesota,  canie 
from  my  search  for  the  origin,  meaning,  and  earliest  use  of  our 
Minnesota  geographic  names.  In  the  year  1728,  when  Pierre 
Gautier  \'arennes,  more  commonly  known  by  his  title  as  the 
Sieur  de  la  Verendrje,  was  stationed  as  an  agent  of  the  fur 
trade  at  lake  Nipigon,  north  of  lake  Superior,  a  rudely  sketched 
map  was  drawn  for  him  by  an  intelligent  Assiniboine  Indian, 
named  Ochagach,  with  aid  by  other  Indians,  tracing  the  canoe 
route  of  streams,  lakes,  and  portages,  frorri  lake  Superior 
along  the  north  boundary  of  the  present  state  of  Minnesota  to 
the  Lake  of  the  Woods,  and  thence  northwestward  to  lake 
Winnipeg  and  the  Saskatchewan  river.  This  aboriginal  de- 
lineation of  geographic  features  northwest  of  lake  Superior, 
with  some  names  inserted  by  the  French  as  derived  from  the 
Indians,  was  shown  by  Verendrye  to  Ceauharnois,  the  gov- 
ernor of  Canada,  and  about  the  year  1730  it  was  sent  to  France. 
The  noted  French  geographer,  Bellin,  writing  at  Paris  twen- 
ty-five years  later,  mentioned  this  sketch  drawn  by  Ochagach 
for  Verendrj-e  as  the  earliest  map  of  the  country  beyond  lake 
Superior  in  the  archives  of  the  French  Department  of  the 
Colonies.  It  remained  unpublished,  however,  more  than  a 
hundred  and  fifty  years,  until  a  tracing  of  it  was  printed  by 
Dr.  Edward  D.  Neill,  in  1882,  in  the  fourth  edition  of  his 
History  of  Minnesota.  Two  years  afterward  it  was  reprinted 
by  Prof.  N.  H.  Winchell  in  the  first  volume  of  his  final  report 
on  the  Geological  and  Natural  History  Survey  of  this  state. 

The  series  of  many  small  lakes  on  our  northern  boundary 
is  conspicuous  on  this  map,  and  the  thirteenth  lake  outlined, 
larger  than  any  of  the  twelve  others  preceding  it  on  the  route 
going  westward,  is  named  Lac  Sesakinaga,  evidently  the  same 
as  our  present  lake  Saganaga.  Rainy  lake  is  called  Lac 
Tecamamisuen ;  but  the  lake  of  the  Woods  and  lake  Winni- 
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peg,  though  clearly  identiliable  by  their  delineation,  the  former 
having  many  islands,  and  the  latter  being  narrowed  at  the 
middle,  are  unnamed.  The  Saskatchewan  river,  of  which 
only  the  lower  part  is  shown,  not  extending  to  the  junction  of 
its  south  and  north  branches,  is  called  Fleuve  de  i'  Ouest 
(River  of  the  West.) 

Not  far  south  of  the  Saskatchewan,  in  the  place  of  the 
Porcupine  and  Pasquia  hills,  the  sketch  of  Ochagach  bears  the 
name  Montagnes  de  pierres  brillantes  (Mountains  ot  shining 
stones),  which  probably  suggested  later  the  names  Shining 
mountains  and  Rocky  mountains,  applied  to  our  great  western 
Cordilleran  belt.  As  known  by  Ochagach,  however,  and  de- 
scribed by  liim  to  the  French,  the  mountains  of  his  sketch 
were  doubtless  the  Cretaceous  escarpment,  generally  from  500 
to  1,000  feet  in  height  of  mostly  steep  ascent  from  its  base  to 
its  top,  south  of  the  lower  Saskatchewan  and  west  of  lakes 
Winnipegosis  and  Manitoba  and  the  Red  river.  This  escarp- 
ment is  now  known,  in  its  successive  parts  from  north  to  south, 
as  the  Pascjuia  and  Porcupine  hills,  Duck  mountain,  and  Pem- 
bina mountain,  and  the  Coteau  des  Prairies,  which  reach  from 
the  Saskatchewan  valley  southward  into  North  Dakota  and  to 
the  southwest  part  of  Minnesota. 

The  "shining  stones"  were  probably  selenite  crystals  from 
the  Cretaceous  shales,  the  same  as  those  which  Groseilliers 
and  Radisson  had  seen,  or  of  which  they  had  heard  some  de- 
scription, during  their  visit  nearly  seventy  years  before,  in 
1660,  among  the  Prairie  Sioux,  in  whose  country,  as  Radisson 
wrote,  "There  are  mountains  covered  with  a  kind  of  Stone 
that  is  transparent  and  tender,  and  like  to  that  of  Venice." 
The  Sioux  or  Dakota  people  knew  of  the  selenite  crj-stals  in 
the  shales,  and  in  the  comparatively  thin  overlying  glacial 
drift,  which  together  form  the  Coteau  des  Prairies;  and  the 
Assiniboines  knew  of  the  same  "shining  stones"  of  the  same 
formations  in  the  Pembina,  Riding,  and  Duck  mountains,  and 
in  the  Porcupine  and  Pasquia  hills. 

In  1731.  Verendrye,  commissioned  and  equipped  by  the 
Canadian  government,  with  his  sons  and  his  nephew,  Jemer- 
aye,  began  their  explorations  far  west  of  lake  Superior,  which 
they  left  by  the  route  of  Pigeon  river  and  the  series  of  lakes 
and  streams  continuing  west  along  the  present  northern 
boundary  of  Minnesota.     Fort  St.  Pierre,  a  trading  post,  was 
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Iniilt  at  the  nioiith  of  Rainy  lake :  Fort  St.  Charles  on  the  west 
side  of  Iho  Lake  of  the  Woods  near  its  "Northwest  Angle," 
and  other  forts  .or  trading  posts  on  lake  Winnipeg  and  the 
Assiniboine  and  Saskatchewan  rivers.  Verendrye  had  more 
zeal  for  crossing  the  continent  and  reaching  the  Pacific  than 
for  the  wealth  to  be  gained  by  the  fur  trade.  His  expeditions 
did  not  financially  meet  expenses,  and  rivals  sought  to  displace 
him  from  the  patronage  of  the  governor  and  the  king;  but 
shortly  before  his  death,  in  1749,  when  he  had  expected  soon 
to  set  out  again  on  new  expeditions,  the  king  honored  him  by 
the  cross  of  St.  Louis.  The  name  of  the  St.  Louis  river,  the 
largest  tributary  of  lake  Superior,  probably  came  from  this 
honor  conferred  on  Verendrye.  He  was  the  founder  of  the 
fur  trade  in  the  northern  part  of  Minnesota,  in  Manitoba,  and 
the  Saskatchewan  region,  where  it  greatly  flourished  during 
the  next  hundred  years;  and  two  of  his  sons  were  the  first 
white  men  to  see  the  Rocky  mountains,  or  at  least  some  east- 
ern range  of  our  great  Cordilleran  mountain  belt. 

The  chief  original  sources  of  our  knowledge  of  the  ex- 
plorations by  Verendrye  and  his  sons  are  the  early  French 
Colonial  documents,  of  which  a  large  number  relating  to  their 
numerous  exploring  expeditions  have  been  collected  and  pub- 
lished hy  Pierre  Margry  in  the  sixth  volume  of  his  "Discover- 
ies and  Settlements  of  the  French  in  the  West  and  in  the 
South  parts  of  North  America,  1614-1754,  Memoirs  and  Orig- 
inal Documents."  In  his  last  volume  of  the  series,  printed  in 
French  at  Paris  in  1886,  pages  583-632  narrate  the  Verendrye 
explorations.  The  document  which  most  interests  us.  as  con- 
taining the  narration  of  the  journey  in  1742-43  by'  two  of 
Verendrye's  sons  to  the  Rocky  mountains,  is  in  pages  598-611, 
and  is  entitled  "Journal  of  an  Expedition  made  by  the  Cheva- 
lier de  la  Verendrye  with  one  of  his  Brothers,  for  discovery 
of  a  passage  to  the  Pacific  Ocean:  addressed  to  the  Marquis 
de  IJeauharnois." 

A  very  satisfactory  manuscript  discussion  of  the  route  of 
this  expedition  crossing  the  Plains  from  the  Missouri  river  to 
the  Rocky  mountains,  with  platting  of  the  courses  as  narrated, 
has  been  supplied  to  the  Minnesota  Historical  Society  from  a 
corresponding  member,  Captain  Edward  L.  Berthoud,  of  Gol- 
den, Colorado.  This  manuscript  was  received  through  the 
kindness  of  another  member,   Mr.  Olin  D.  Wheeler,  of  St. 
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Paul,- well  known  as  the  editor,  for  the  Northern  Pacific  rail- 
way, of  the  yearly  publication  entitled  "Wonderland,"  and 
author  last  year  of  an  important  historical  work  in  two  vol- 
umes, "The  Trail  of  Lewis  and  Clark." 

Captain  Berthoud,  following  the  narrative  in  the  Margry 
Papers,  shows  that  quite  surely  the  Verendrye  sons  came,  by 
southwest  and  south -southwest  marching  from  the  Mandans 
on  the  ilissouri  river  to  the  Big  Horn  mountains.  They  first 
g;ot  a  distant  view  of  the  mountains,  as  the  Journal  given  by 
.\fargry  tells  us,  on  New  Year's  day  of  1743.  On  January  21, 
in  a  great  war  party' of  the  Indians  of  the  Plains  for  attacking 
their  hereditary  enemies,  the  Shoshone  or  Snake  Indians,  at 
one  of  their  great  winter  encampments,  the  Verendryes  reach- 
ed the  foot  of  the  mountains,  which,  as  the  Journal  says,  "are 
for  the  most  part  well  wooded,  and  seem  very  high." 

If  they  went,  in  this  war  raid,  around  or  alongjside  the 
north  end  of  the  Big  Horn  range,  they  may  have  passed  be- 
yond the  Big  Horn  river,  coming  to  the  Shoshone  camp  near 
the  stream  now  known  as  the  Shoshone  river,  tributary  to  the 
Big  Horn  river  from  the  west,  so  that  the  mountains  near 
whose  base  was  the  camp  of  the  Snake  Indians  would  be  the 
Shoshone  mountains,  close  southeast  of  the  Yellowstone 
Park.  Probably  their  extreme  advance,  to  the  Snake  Indian 
camp,  was  somewhere  in  the  foot-hills  of  the  lofty  and  ex- 
tended i5ig  Horn  range;  and  if  they  went  beyond  that  range, 
I  think  that  it  was  only  to  the  Shoshone  mountains. 

The  general  route  of  the  return  was  eastward  to  the  Mis- 
souri river,  as  narrated  in  the  Journal,  and  thence  northward 
up  the  west  side  of  the  Missouri,  to  the  Mandan  villages,  from 
which  the  expedition  had  started.  This  part  of  the  journey  is 
not  considered  in  Captain  Berthoud's  manuscript.  Both  the 
outward  march  and  the  route  of  the  return  are  well  discussed 
by  Parkm.an  in  his  work  of  two  volumes,  "A  Half  Century  of 
Conflict,"  published  in  1892.  Volume  II,  in  pages  29-58,  with 
a  sketch  map  of  the  routes  going  to  the  Rocky  mountains  and 
returning  east  to  the  Missouri,  as  recorded  in  the  Journal 
printed  by  Margry,  gives  a  very  vivid  account  of  this  whole 
expedition. 

When  the  Verendryes  reached  the  Missouri  on  the  return, 
a  cairn  monument  was  erected  by  them  on  some  hill  or  point 
of  the  bluffs  overlooking  that  great  stream,  and  a  leaden  plate. 
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nomine inorating  the  expedition,  was  buried.  This  locality . 
was  somewhere  near  the  present  south  bounrlary  of  South  Da- 
kota, about  a  months'  travel  below  the  Mandan  villages.  It 
would  be  a  most  interesting  discovery,  if  this  plate  of  lead, 
"bearing  the  arms  and  inscription  of  the  king,"  could  be 
found.  Its  burial  was  unknown  to  the  Indians,  who  were 
merely  told  that  the  cairn  was  built  as  a  memorial  of  the  com- 
ing of  these  Frenchmen  to  their  country. 

It  may  well  be  hoped  that  some  county  yet  to  be  formed 
on  the  northern  border  of  Minnesota  will  receive  the  name 
\"erendrye,  in  historic  commemoration  of  the  explorations, 
liardships,  and  sacrifices  of  the  patriotic  and  truly  noble  Sieur 
<le  la  \'crendrye  and  his  sons. 

-May  9.  1905. 


IPaper  Z.] 
THE  PSYCHOLOGY  OF  THE  BUSINESS  MAN. 


Bv  Harlow  Gale. 


Having  lived  largely  among  business  men  for  the  past 
two  years,  after  having  been  studying  and  teaching  Psychol- 
ogy for  eighteen  years,  it  has  been  interesting  to  me  to  ob- 
serve the  mental  life  of  the  typical  business  man  as  he  is 
specially  different  fron  the  working  man  and  professional 
man. 

His  eyes  and  ears,  as  the  avenues  of  his  connection  with 
the  world  about  him,  are  unustially  acute  and  alert  for  every- 
thing connected  with  his  business.  He  can  size  up  the  topo- 
graphy of  a  saleable  piece  of  land,  spy  out  new  houses  for  in- 
surance, hear  an  indistinct  telephone  order,  or  catch  up  cus- 
tomers' foreign  names  in  a  surprising  way.  The  touch  sense 
of  the  cloth  and  paper  dealer  is  very  sensitive;  even  the  sense 
of  taste  and  smell  in  the  druggist  and  tea  merchant  is  un- 
usually acute.  The  special  sense,  then,  which  is  of  particular 
use  in  the  life  of  each  business  specialist  has  been  developed 
somewhat  more  than  in  the  average  man,  just  as  the  only  re- 
maining sense,  that  of  touch,  has  been  so  remarkably  devel- 
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oped   in   Helen   Keller,   Laura   Bndgeman,  and   even   in   the 
merely  blind. 

Watch  a  business  man  rapidly  going  through  a  huge  pile 
of  correspondence,  jlictating  letters  in  the  midst  of  a  noisy 
store  or  crowded  office,  reading  his  trade  journal  in  the  street 
car.  or  talking  "business"  on  the  street  corner,  and  one  sees  a 
strong  concentration  of  attention.  The  life  insurance  agent 
looks  you  straight  in  the  eye  and  is  not  troubled  with  mind- 
wandering.  The  trader  seizes  the  kernel  of  your  proposition 
without  being  distracted  by  the  blinding  chaff.  The  drug 
buyer  can  turn  from  sulphur  to  patent  medicines,  from  Christ- 
mas fancy  goods  to  figuring  complicated  rebates,  all  with  the 
greatest  rapidity  and  no  sign  of  confusion.  Even  in  the 
midst  of  fatigue  and  sickness  from  overwork,  it  is  often 
pathetic  to  see  the  business  man's  bulldog  tenacity  of  atten- 
tion. 

Yet  this  astounding  concentration  of  attention  applies 
again,  like  the  sense  of  acuteness.  to  each  man's  own  busi- 
ness. The  grain  man's  eyes  wander  and  he  yawns  when  he 
is  talked  to  about  violins  or  bricks:  but  mention  chicken  feed 
by  chance  and  he  wakes  up.  While  I  once'enthused  over  the 
wonderful  fall  foliage  of  a  grove  of  oaks  on  a  vacant  residence 
block  of  land,  my  companion,  a  real  estate  man,  could  only 
see  and  remark  the  burden  of  taxes  as  compared  with  the 
rising  value  of  the  unearned  increment  of  the  land  and  on  pass- 
ing his  flat  building  which  was  being  renovated  and  so  much 
improved  architecturally,  that  I  could  not  help  hut  compli- 
ment him  on  it.  he  could  only  reply  by  a  long  tale  of  his  tribu- 
lations with  his  Union  workmen.  And,  on  my  trying  to  sug- 
gest whether  there  were  not  some  compensating  advantages 
for  co-operation  in  Trades  Unions  to  offset  his  Union  plumb- 
ers deserting  hint  in  the  midst  of  a  torn-up  bathroom  because 
they  spied  his  janitor  doing  a  little  floor  varnishing,  he  could 
not  be  brought  to  give  these  "theoreti'cal"  things  any  atten- 
tion. 

In  remembering  his  own  business  matters,  a  man  is  also 
remarkable.  Never  can  I  forget  the  fun  we  used  to  have  as 
young  people  with  an  apprenticed  hardware  clerk  as  we  often 
called  on  him  at  social  gatherings  to  reel  off  the  long  price  lists 
of  nails  and  glass,  with  their  complicated  discounts.  He  had 
of  course  never  sat  down  and  studied  these  lists;  they  had 
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"just  coine  to  him  in  the  store"  by  frequent  use  and  by  a  pride 
he  felt  as  a  "[)roniising  young  business  man."  The  veteran 
old  book  store  man  can  carry  about  more  old  editions  and 
magazines  in  his  head  tlian  the  professional  librarian.  The 
life  insurance  solicitor  hardly  needs  to  refer  not  merely  to  his 
own  book  of  rates  but  also  to  those  of  his  competing  com- 
panies and  fraternal  orders,  nor  does  he  forget  the  horde  of 
solicited  men  who  "don't  need  any  insurance  just  now  but 
may  a  little  later."  An  old  sewer  foreman  can  give  a  new 
brick  inspector  a  history  of  all  the  sewers  he  had  built  for  the 
city  during  twenty-five'years.  The  bank  cashier  carries  in  his 
responsible  head  a  summary  of  business  lives  which  far  excels 
in  detail  the  card  catalogs  of  the  mercantile  agencies. 

Thus  what  is  useful  to  the  business  man  he  has  precious 
little  trouble  in  remembering.  He  needs  no  more  coaching 
by  patent  memory  systems  to  recall  his  necessary  business  de- 
tails than  to  recognize  his  own  stenographer  or  keep  an  ap- 
pointment to  -iell  a  lot.  The  clan  of  Loisette  trainers  of 
"Memory"  (as  though  it  were  a  special  muscle  or  rubber  com- 
partment instead  of  a  complicated  brain  function  attendant  on 
all  our  sense  perceptions  and  thought  associations)  have 
waxed  strong  by  the  despairing  credulity  of  teachers,  preach- 
ers, lawyers,  and  candidates  for  examinations  who  are  forced 
to  learn  rules  of  mere  words  or  gradgrind  facts  which  fill  no 
longing  in  their  own  or  others'  lives. 

When  it  comes  to  doing  things,  the  business  man  is  a 
wonderful  study  in  ideo-motor  reaction  or  "Will,"  as  such 
motor  life  was  personified  by  the  older  psychologists.  The 
idea  of  sluicing  off  a  city  mountain  of  dirt  to  tide  flats  for  a 
great  railway  terminal  no  sooner  comes  into  a  vigorous  Pacific 
coast  man's  head  than  he  begins  to  do  it,  though  it  requires 
a  long  series  of  attempts  at  persuading  the  railway  officials 
that  the  terminal  can  be  made,  the  cily  officials  that  they 
shoiild  rent  him  the  reserve  water  pumps,  and  the  bank  officials 
that  they  can  risk  bim  money  for  the  venture.  The  idea  of 
unusual  profits  in  Kansas  oil  stimulated  thousands  of  men  to 
scrape  together  some  money  to  put  into  the  speculation. 
The  idea  comes  to  an  insurance  clerk  to  break  away  from  his 
business  master  and  set  up  for  himself ;  he  finds  a  little  agency 
buys  it  with  hardly  money  enough  to  pay  his  first  month's 
rent,  but  he  hustles  about  among  his  friends  and  makes  a  go 
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of  it.  His  friends  are  astonished  at  this  sudden  exhibition  of 
"will  power";  but  this  was  his  first  really  own  idea,  hitherto 
his  ideas  had  been  made  by  his  family  for  him.  The  idea  of 
putting  his  house  rent  into  buying  his  own  home  occurs  to  a 
wholesale  clerk  with  a  growing  family ;  he  has  to  twist  and 
turn  by  all  kinds  of  plans  to  make  some  cash  payment  and  see 
his  way  through  the  extra-sized  rent  payments,  but  he  does 
it.  This  epochal  family  event  gives  him  stimulus  toward  his 
idea  of  making  himself  so  useful  to  his  firm  that  they  will 
give  him  some  share  in  their  stock, — all  of  which  he  in  time 
accomplishes. 

Because  most  plane  of  business  men  are  (juite  compli- 
cated, involving  many  preliminary  and  side  activities  before 
the  final  compound  end  can  be  reached,  a  strong  tenacity  to 
the  ultimate  end  is  developed.  Such  a  far-reaching  persist- 
ence has  also  developed  a  complicated  self-control.  The  busi- 
ness man  is  master  of  his  muscles  and  expressions  under  sud- 
den and  new  conditions.  How  far  is  this  developed  above 
the  child  with  its  primitive  motor  reaction  of  immediately 
graspiufi  or  wanting  everything  that  attracts  its  attention! 

When  we  observe  how  the  business  man  gets  the  ideas 
and  plans  which  he  acts  out,  the  first  evident  principle  is  imi- 
tation. Just  as  all  follow  the  tailor's  fashion  plates  and  the 
changes  in  collars,  hats  and  shoes,  so  the  lowering  and  enlarg- 
ing of  show  windows  spreads  up  and  down  the  retail  streets. 
Just  as  the  first  bicycle  or  automobile  is  immediately  length- 
ened out  into  a  universal  procession  by  all  the  live  business 
men,  so  the  advertising  by  one  house  furnishing  firm  of  "Your 
credit  is  good  at  the  Chip  of  the  Old  Block"  is  followed  by  all 
the  other  furnishing  houses  offering  "Good  Credit,"  "Your 
Own  Terms,"  "We  take  care  of  our  customers,"  &c.,  &c.  The 
first  cheap  grade  department  store  is  followed  by  the  enlarging 
of  the  old  dry  goods  and  carpet  stores  into  selling  everything 
from  potatoes  to  pans,  flowers  and  drug's.  The  magic  spread 
of  the  typewriter,  cash  register  and  computing  scales  cannot 
be  accounted  for  by  their  usefulness  alone ;  many  a  small  office 
or  store  is  forced  to  go  in  prematurely  for  these  machines  "be- 
cause the  others  do."  The  smoking,  drinking,  club  and  lodge 
habits,  the  winter  flying  trip  to  California  or  the  South,  the 
summer  exodus  to  the  mountains  or  the  lakes,  the  shooting 
or  trout  fishing  trip  of  the  fall  and  spring  and  the  occasional 
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flight  abroad  are  largely  on  the  sheep-psychology  principle  of 
"follow  the  leader." 

Some  amusing  examples  of  the  conservatism  of  imitation, 
— for  the  one  is  largely  founded  on  the  other, — occurred  to  me 
with  foreign  tradesmen.  Having  evolved  a  pattern  for  a  four- 
in-hand  tie  which  was  of  certain  unusual  aesthetic  proportions 
(for  I  was  engaged,  among  other  psychological  experiments,  in 
some  on  the  mean-proportional  relation  in  aesthetics)  and  was 
to  be  made  so  that,  both  ends  and  both  sides  could  be  used,  I 
took  this  pattern  and  description  to  the  best  furnishing  firm  in 
Leipzig  to  get  a  dozen  ties  made  up,  .■Vfter  much  considera- 
tion and  perplexity  the  proprietor  confessed  that  this  was  too 
new  for  his  shop  and  that  he  would  have  to  send  the  pattern 
over  to  England,  from  whence  the  ties  finally  came.  Similarly 
at  the  shirt  makers  my  plan  for  a  small  bosom  shirt,  that 
would  be  more  comfortable  and  serviceable  than  a  full  sized 
bosom-board  the  whole  length  under  one's  vest,  was  met  with 
the  reply — "We  never  make  them  so."  On  my  finally  coaxing 
them  to  try  and  offering  to  pay  extra  for  their  trouble,  the 
shirts  were  produced:  but  to  my  sample  bad  been  added  a  tri- 
angular piece  over  the  opening  between  the  shoulders.  When 
I  objected  that  I  saw  no  utility  in  this  addition  to  my  design 
they  only  said — "We  always  make  them  so."  and  they  could 
not  think  of  removing  the  appendage  until  I  insisted  that  1 
could  remove  it  in  a  moment  with  their  .scissors.  Likewise  my 
English  tailor  insisted,  tho  to  his  loss  and  against  my  sug- 
gestion, in  sewing  by  hand,  as  was  his  custom,  rather  than  by 
machine  the  many  yards  of  periphery  around  my  long  ulster 
and  cape  overcoat.  Tho  our  American  business  men  are  by  no 
means  such  blind  followers  of  imitation,  and  tho  there  prob- 
ably remains  a  relatively  small  circle  of  possible  improvement- 
in  business  methods  as  compared  with  the  wonderful  progress 
already  made,  yet  imitation  seems  to  be  the  overwhelming  act- 
ing principle  in  each  man's  own  business,  just  as  it  is  the  al- 
most exclusive  principle  of  his  personal  conduct. 

The  minority  method  of  getting  new  ideas  to  put  into 
practice  is  by  reasoning.  This  is  of  course  not  always  easy  or 
sure  to  separate  from  imitation  and  there  is  probably  a  min- 
gled zone  of  their  mutual  action  between  each's  preponderat- 
ing or  exclusive  field.  But  when  a  rental  agent,  e.  g,,  who 
takes  charge  of  an  old  house  which  has  long  sought  in  vain  a 


-abvG00»^lc 


286  The  Psychology  of  the  Business  Man 

tenant  by  simply  exposing  an  imitation  "For  Rent"  sign, 
freshens  up  tlie  decrepit  house  front  with  a  trifle  of  paint  and 
a  few  shingles,  he  is  not  disappointed  in  his  reasoning  that 
this  slight  improvement  will  lead  some  house-seeker  to  the 
reasoned  illusion  that  the  whole  house  has  been  renovated  or 
cared  for.  The  fasihionable  city  grocer  reasons  that  he  can 
hold  the  summer  trade  of  his  exodus  host  of  customers  to  Iht 
neighboring  summer  resort  by  starting  a  branch  store  within 
their  telephone  and  delivery  limits.  Of  course  his  reasoned 
success  is  followed  by  many  imitators,  just  as  the  success  of 
the  reasoned  idea  of  attracting  an  enlarged  public  thru  the 
mazes  of  a  big  department  store  by  perching  a  dainty  restaur 
ant  up  across  the  furniture  and  china  fioor  was  followed  by 
less  original  competitors.  Is  it  possible  now,  among  the 
hoard  of  imitators,  to  find  the  original  reasoner  who  originated 
the  brilliant  advertising  imposition  of  odd-figure  prices,  by 
which  advantage  is  taken  of  the  almost  irresistible  illusion  that 
99  cents  is  quite  a  ways  off  from  a  whole  dollar  and  the  infer- 
ence that  32  cents  must  mean  close  figuring  on  profits,  when 
the  fact  is  that  the  32  cent  article  could  be  bought  at  the  old 
reliable  store  for  an  even  quarter?  The  idea  occurs  to  an  old 
brick-teamster  of  making  iron  tongs  which  will  pick  up  a  good 
arm  load  o&  nine  bricks,  saving  back,  muscles,  and  time,  in  un- 
loading bricks  from  a  car  to  a  wagon;  reasoning  out  thus  an 
artificial,  large  and  sure  hand  as  a  betterment  on  the  customary 
laborious  and  wasteful  carrying  or  pitching  of  bricks  from 
hands  to  hands.  The  imitator  brick  man.  on  seeing  this  "good 
scheme,"  and  finding  it  not  patented,  naturally  asks,  in  his 
reasoning,  where  the  discoverer  got  them  made  and  how  much 
they  cost.  But  if,  on  getting  the  tongs  thus  duplicated,  the  im- 
itator reasons  that  tongs  which  seem  to  work  effectively  in 
unloading  cars  will  be  also  effective  in  unloading  from  the  _ 
wagon  or  loading  from  the  kiln,  such  expectations  will  be  dis- 
appointed. 

The  fresh  college  graduate,  whose  wealthy  father  has  just 
died,  is  immediately  approached  with  all  sorts  of  business 
propositions  on  the  rea.soned  expectation  that  he  will  be  more 
easily  influenced  in  favor  of  new  schemes  than  the  experienced 
paternal  accumulator  of  his  inherited  money.  The  arguments 
for  the  visible  typewriters  and  the  distributed  life  insurance 
surplus  are  met  by  the  counter  arguments  that  an  experienced 
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typewriter  or  buyer  of  life  insurance  does  not  need  or  want  to 
see  his  writing  or  the  whereabouts  orf  his  surplus.  The  ad- 
vantages of  the  exclusive  wire  telephone  service  is  sought  to 
be  overcome  by  the  cheaper  cost  of  the  community  wire  sys- 
tem. A  veteran  book  seller  surprises  his  street-gazing  public 
by  giving  up  his  costly  display  window  and  moving  his  books 
to  the  unused  sides  of  the  much-traveled  corridor  of  the  latest 
big  department  store,  because  he  reasons  that  his  decreased 
sales  to  the  mere  passers-by  will  be  more  than  compensated 
by  his  greatly  decreased  rent. 

More  entangled  cases  of  business  reasoning  deal  with  es- 
timates of  character.  A  street  railway  manager  described  to 
mc  how  he  learned  to  "size  up"  applicants  for  positions  by 
standing  them  up  in  a  row,  comparing  the  physiognomy  of 
,  their-iieads,  eyes,  nose,  and  mouth  ;  their  standing  posture  and 
gait :  their  muscular  vigor  by  a  hand  shake ;  and,  if  uncertainty 
yet  remained,  their  voices,  words  and  expressions  in  conversa- 
tion. I?y  scaling  up  and  adding  together  these  elementary 
signs  of  character  in  a  way  he  could  not  further  analyze  or 
describe,  he  became  quite  expert  in  choosing  men  within  the 
company's  required  variations  of  character.  Yet  he  added  that 
some  remaining  uncertainty  and  disappointment  by  this 
method  of  choosing  employees  was  later  helped  by  looking  up 
the  past  working  or  business  history  of  each  applicant;  for 
often  more  far-reaching  inferences  can  be  drawn  from  past 
actions  to  future  actions  than  from  the  physiognomy  signs  of 
character.  Likewise  the  bank  cashier  not  merely  becomes  un- 
consciously a  skilled  reader  of  human  character,  but  he  wants 
to  know  the  details  of  the  borrower's  plans  and  resources  in 
order  that  he  too  may  reason  as  to  the  promised  repayment  of 
the  bank's  money.  And,  if  any  doubt  remains,  the  cashier's 
caution  of  their  combined  reasonings  requires  the  name  of  an 
indorscr  whose  financial  reasoning  and  resources  are  willing 
to  share  the  risk  of  the  applied-for  loan.  In  a  similar  way 
every  petty  tradesman  or  large  wholesaler  has  to  judge  of  the 
promised  payments  of  his  customers,  leading  to  the  caution 
against  charging  to  strangers  or  too  friendly  friends,  or  entail- 
ing an  expensive  and  most  important  department  of  "Credits," 
Thus  the  great  mercantile  agencies  have  developed  out  of  the 
ind!\idual  business  man's  reasoning  as  an  organized  and  wide- 
reaching  method  of  foretelling  the  probable  means  a-)d  exp;c- 
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tations  of  the  almost  universal  army  of  debtors.  Think  v/hat 
an  insignificant  amount^of  business  could  be  conducted  if  our 
credit  civilization  suddenly  returned  to  the  primitive  cash  or 
barter  basis  of  exchange  by  eliminating  the  enormous  and  com- 
plicated business  niachinery  built  up  on  the  reasoned-out  ex- 
pectations of  future  human  actions  from  their  past  ac^lons  and 
character ! 

As  to  the  two  kinds  of  reasoning,  induction  and  deduction, 
my  observation  and  conviction  is  that  the  overwhelming  part 
of  the  business  man's,  as  well  as  all  persons,  serions,  honest 
and  useful  reasoning  is  the  carrying  over  from  a  mon;  or  less 
experienced  association  the  belief  that,  when  one  nundier  of 
the  association  again  occurs,  the  other  or  a  similar  member 
has  preceded  or  will  follow.  With  the  more  or'less  conscious 
testing  of  this  casual  relation  by  the  four  casual  tesin  of  the 
methods  of  agreement,  difference,  concomitant  variations  and 
residues  this  makes  up  reasoning  by  induction,  or  from  partic- 
ular cases  to  a  new  case. 

The  little  use  that  is  made  of  deduction,  or  the  referrin:; 
a  new  case  to  a  universal  rule  for  its  casual  explanation,  seei.is 
to  me  chiefly  in  cases  of  illusion  or  imposition.  Thus,  the 
house-seeker  in  one  of  the  above  examples,  was  misled  by  his 
expectation  that  if  some  of  the  house  was  cared  for  all  the 
house  would  be.  The  short-cut  way  of  disposing  of  a  foe  or 
competitor  by  referring  him  to  the  Jews,  Catholics  or  Dcn^o- 
crats,  as  though  they  formed  a  universal  sure  premise  of  bad 
people,  js,  alas,  very  common.  The  implied  reas<niing  in  "it 
must  be  good  if  it  comes  from  Brown's"  is  the  suspicious  major 
premise  that  "All  Brown's  things  are  good."  The  promising 
cheapness  because  of  a  "Fire  Sale"  or  a  "Remnant  .Sale :"  relia- 
ble quality  because  of  staid  associations  with  the  name  Ply- 
mouth, Xew  England,  or  Quaker,  or  style  because  from  the 
Palace,  Regal,  or  Imperial  is  the  same  sort  of  specious  deduc- 
tive reasoning  with  which  a  facetious  passenger  accosted  the 
seated  motorman  of  a  powerless  car, — "Why  don't  ymi  go  on  r 
You're  my  friend,  'aren't  you  ?" 

On  turning  from  the  intellectual  life  of  the  Inisiness  man 
to  observe  his  emotional  life  or  his  pleasures  and  pains  in  the 
wide  sense.— tho  of  course  this  is  an  artificial  separation  of 
what  are  actually  intermingled, — the  most  striking  characteris- 
tic is  his  pleasure  in  activity.     While  we  all  inherit,  evolu- 
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tionally,  an  instinctive  pleasure  in  mere  bodily  activity  (in 
common  with  the  lower  animals)  from  this  feeling's  being  an 
advantageous  incentive  for  lis  to  be  doing  something,  yet  the 
business  man  has  developed  this  instinct  into  an  executive 
ability  far  more  than  the  working  or  professional  man.  The 
laboring  man  has  the  natural  pleasure  in  activity  too  mhch 
exercised  and  worn  down  by  fatigue;  the  professional  man  has 
stunted  his  natural  activity  or  developed  it  into  more  indirect 
and  artificial  forms;  but  the  business  man  is  a  business  man 
primariK'  because  of  his  vigorous  pleasure  in  doing  things. 
The  elastic  step,  cheery  voice,  and  alert  face  of  the  hurrying 
business  man  on  the  street  are  contagious  signs  of  his  joyous 
pleasure  in  work.  Even  now  a  veteran  business  man  occasion- 
ally still  clings  to  the  early  farm  hours  of  his  youth,  and  ij^ 
down  at  his  winter  or  summer  office  before  any  of  his  clerks^ 
and  takes  a  worthy  pride  in  this  early  activity  of  the  day. 

Such  a  business  hustler  is  restless  and  unhappy  when  still. 
A  wealthy  manufacturer  was  finally  inveigled  abroad  with  his 
whole  family  as  a  precaution  for  his  health;  but  he  no  sooner 
got  ashore  at  Alexandria,  Athens;  and  Constantinople  than  he 
instantly  got  into  cable  communication  with  the  price  of  wheat 
and  sales  of  his  fiour.  The  trip  did  him  no  appreciable  good; 
he  was  beamingly  happy  on  getting  back  again  to  his  haunted 
Chamber  of  Commerce,  and  died  in  the  prime  of  life  at  full 
gallop  in  the  business  harness.  Another  wealthy  man,  who 
had  built  up  a  great  firm,  laughed  at  the  idea  of  his  lying  still 
in  a  hospital  bed  a  couple  of  weeks  after  an  appendicitis  opera- 
tion :  and,  after  reasoning  and  entreaties  had  been  tried  on  him 
in  vain,  his  angry  threats  of  getting  up  from  bed  himself  and' 
going  home  in  his  own  carriage  were  only  met  by  the  absolute 
commands  of  the  doctor  to  his  attendants. 

On  the  other  hand,  even  men  with  less  than  the  average 
instinctive  pleasure  in  activity  can  become  entirely  devoted  to- 
business  thru  the  operation  of  custom  or  habit,  which  will 
develop  pleasure  in  any  kind  of  long-continued  activity  that  is 
not  positively  killing  in  its  operation.  Thus  many  a  restless 
wealthy  merchant's  son,  whose  pleasurable  activity  seems  for 
some  youthful  years  to.be  confined  to  sporting  and  society  nov- 
elties, grows  finally  to  be  a  concentrated  business  machine ;  for, 
as  business  habits  engross  him  more  and  more,  his  family  ancf 
friends  are  relieved  at  his  settling  down  from  a  roaming  life 
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of  search  for  excitement  to  the  customary  enslavement  to  office 
hours  and  desks,  accomplished  gradually  by  business  habits. 
An  instructive  example  of  an  extremely  exclusive  and  artificial 
business  criterion  of  happiness,  tho  highly  idealized  by  Dick- 
ens  genial  humor,  has  been  given  in  Nicholas  Nickleby's  old 
clerk  friend,  Tim  LJnkinwatcr,  who  judges  even  the  reported 
climate,  flowers,  and  landscapes  of  the  whole  outside  world, 
unknown  to  him,  by  the  happy  habit  standards  of  his  contented 
London  office  with  its  dark  and  barren  prospect. 

It  sometimes  happens,  too,  that  a  young  lawyer,  preacher 
or  professor  of  college  philosophy,  whom  chance  or  necessity 
has  diverted  from  his  original  youthful  ideals  into  some  unex- 
pected business  scheme,  becomes,  through  habit,  so  contracted 
in  his  business  activity  as  to  quite  forget  his  "trailing  clouds  of 
glory."  If  he  has  time  at  all  to  look  back  from  his  pursuing 
and  pursued  real  estate  deals,  it  is  to  smile  at  his  boyish  illu- 
sions of  helping  the  world,— "That  was  all  very  pretty;  but 
I've  had  to  get  down  to  the  business  of  pot-boiling,  and  that's 
now  good  enough  for  me." 

Not  seldom  a  pure  example  of  mere  business  activity  can 
be  seen  on  the  streets:  as  a  whole-souled  contractor  who 
seems  always  hustling  about  on  his  wheel  and  yet  is  still  the 
petty  contractor  of  thirty  years  ago;  or  a  business  property 
owner,  who  has  worn  out  a  whole  stable  of  horses  and  car- 
riages in  his  enormous  share  of  building  up  a  western  city,  but 
has  only  a  little  country  homestead  left  in  which  to  end  his 
.worn-ont  days.  Vet  this  fearfully  strenuous  business  worker 
for  everybody  but  himself  is  satisfied  with  his  life's  work. 
while  his  optimistic  cheer  thru  all  his  business  sunshine  and 
shadows  has  been  an  untold  blessing  to  his  community 

Allied  to  genius  is  the  activity  of  the  big-scheme  man 
whose  sole  existence  is  the  generation  and  execution  of  the 
original  real  estate  auction,  the  first  public  park,  a  city  market, 
glass  works,  a  cemetery,  or  a  fancy  stock  farm,  a  co-operation 
colony,  etc.,  etc.  His  absorbing  interest  is  in  the  discovery 
and  initiation  of  the  idea;  while  its  execution  he  leaves,  to- 
gether with  its  business  profits,  if  it  finally  has  any.  to  smaller 
but  more  practical  business  parasites.  Such  business  original- 
ity, with  its  disregard  or  neglect  of  its  pecuniary  advantages, 
is  quite, the  opposite  of  the  professional  promoter  of  schemes 
whose   executive   energy   and   often   unprincipled   persuasive 
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ability  is  solely  bent  on  the  gain.  While  the  inventor's  ab- 
sorption in  his  ideas  and  their  execution  leads  over  from  the 
business  world  into  the  art  region  of  the  creative  architect, 
writer,  poet  and  composer. 

Along  with  the  business  man's  pleasure  in  activity  is  usu- 
ally associated,  however,  its  companion  pleasure  of  success; 
for  it  is  not  merely  the  doing,  but  also  the  succeeding,  which 
is  the  aim  and  satisfaction  of  the  business  man.  This  pleasure 
in  success  is  also  an  inherited  mental  instinct  showing  itself 
among  the  earliest  mental  signs  of  the  child,  having  proved 
its  serviceability  in  the  long  struggle  for  existence.  For  be- 
yond the  spontaneous  activity  of  play  there  lies  some  goal 
which  must  be  gained  or  the  action  is  not  successful.  Imagine 
what  a  paralysis  of  the  business  world  would  happen  if  its 
workers  suddenly  lost  the, satisfaction  of  succeeding  in  their 
enterprises  and  merely  did  "busy  work"  like  primary  scholars 
in  order  to  he  kept  occupied !  .\  petty  German  harness  dealer 
in  an  obscure  street  resisted  a  concert  subscription  with  the 
reason  that,  having  gained  one  business  goal  in  the  purchase 
of  his  own  home  and  its  adjacent  lot,  he  was  now  aiming  to 
take  the  special  opportunity  of  buying  his  store  building  and 
lot.  .\  veteran  book-keL>per,  on  the  other  hand,  justified  bis 
taking  a  subscription  by  his  satisfaction  that  his  years  of  faith- 
ful service  had  at  last  succeeded  in  giving  him  the  enjoyment 
of  his  highest  needs.  The  son  of  an  Iri.sh  school  janitor  shows 
a  most  commendable  pride  as  he  tips  back  in  his  present  bil>k- 
er's  chair  and  loves  to  recount  how  he  has  striven  to  be  decent 
and  respectable  all  thru  his  advancing  stages  of  Hour  packer, 
proprietor  of  "241  Main  St."  (which  he  never  calls  a  saloon), 
chattel  mortgage  loaner,  flat  owner,  and  timber  land  dealer. 
A  hard  working  young  corporation  manager  apologizes  for  his 
apparent  luxury  of  a  motor  launch  by  the  modest  explanation 
that,  having  successively  gained  his  business  rewards  of  an 
unmortgaged  home  and  country  place,  a  safe  life  insurance  pro- 
vision for  his  large  family,  and  one  of  the  finest  private  libra- 
ries in  his  city,  he  can  now  reasonably  begin  to  go  in  for  some 
outward  luxuries.  When  a  reputed  millionaire  could  not  bor- 
row a  bank  dollar  in  1893,  he  proved  himself  a  high  Stoic  phil- 
osopher in  those  straightened  times  by  his  satisfaction  that  at 
least  he  had  accomplished  something  worth  doing  in  his  bus- 
iness evolution  from  a  frontier  store  keeper  thru  a  hardware 
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merchant,  lumberman,  miller,  governor,  to  a  highly  honored 
public  benefactor.  While  in  the  uncertainties  of  life  and  bil- 
Jion  dollar  deals  an  irrepressible  railway  maker,  who  used  to 
eat  his  tin  pail  dinner  in  the  shadow  of  levee  warehouses, 
pointed  to  his  railway  crossing  half  the  map  of  America  and 
said  of  this  life's  success,— "There,  anyway,  I've  left  a  life 
mark  that  will  stand." 

Almost  pure  cases  of  the  mental  element  of  pleasure  in 
success  are  seen,  on  the  one  hand,  in  the  pitiful  disappointment 
and  shame,  and  in  the  premature  ageing  of  an  active  business 
life,  which  finally  encounters  failure  or  bankruptcy.'  It  is  not 
the  cessation  of  activity  or  the  loss  of  the  accumulated  prop- 
erty, or  the  fear  for  the  remaining  necessities  of  life,  which 
break  the  man;  it  is  the  pain  of  failure.  On  the  other  hand, 
there  are  the  cases  where  the  stress  of  business  competitioa 
has  so  concentrated  the  worker's  aim  on  success  as  to  blind 
him  to  the  living  uses  of  the  money  he  succeeds  in  getting. 
While  the  old  fashioned  miser,  who  secretly  gains,  hoards,  and 
loves  his  gold  for  its  own  sake,  is  almost  gone,  his  place  has 
been  taken  a  thousand  fold  by  the  modern  competition — devel- 
oped extreme  business  man  who  lives  to  win.  He  has  devel- 
oped.the  trust  combinations  and  monopolies  as  means  of  beat- 
ing by  crushing  out  competition.  '^Fhe  spirit  of  the  modern 
extreme  of  business  success  is  anything  to  beat,  i.  e.,  anything 
this  side  of  a  damaging  public  notoriety  or  the  certainty  of 
state's  prison.  The  rational  and  normal  business  element  of 
success,  when  it  is  so  overwhelmingly  present  in  the  business 
mind,  thus  becomes  irrational  and  pathological.  Not  that  the 
beating-addicted  hustler  is  always  or  largely  planning  and  plot- 
ting to  do  up  his  competitors  with  deliberate  and  conscious 
malice.  The  rather  docs  a  vast  deal  of  liis  mental  perceptions 
and  reasonings  go  on  below  the  clear  level  of  consciousness, 
down  in  the  more  or  less  dark  regions  of  his  subconsciousness. 
These  considerable  mental  workings  in  so  blind  and  mysteri- 
ous a  way, — which  are  being  found  to  constitute  a  far  larger 
part  of  all  mental  life  than  has  ever  been  supposed, — all  this 
extreme  beatin-bind  to  the  ways  of  genius  again.  Thus  the 
"great  captains  of  industry"  are  not  usually  by  any  means  the 
frightful  gorgons  that  they  are  often  pictured,  and  ought  even 
to  he  acquitted  of  much  of  the  moral  responsibility  which  is 
justly  charged  up  against  deliberate  and  conscious  ill-doing  to 
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our  fellow  creatures.  They  are  simply  the  extreme  products 
of  their  strong  heredity  of  activity  and  success,  as  developed 
in  the  beating  environment  of  business  competition. 

Two  more  emotional  traits  are  specially  characteristic  of  the 
business  man.  One  trait  is  his  buoyant  optimism.  His  belief 
that  "it'll  turn  out  all  right"  is  almost  unlimited.  Even  when 
his  bank  account  is  overdrawn  and  he  does  not  know  where 
the  next  dollar  is  coming  from,  he  will  give  every  street- 
greeter  the  confident  assurance  that  his  business  is  a  "fine 
proposition."  The  pressure  of  the  rent  and  collection  agent 
cannot  phase  the  shop  keeper's  confidence  that  he  is  all  right 
any  more  than  the  lowering  stock  pointer  or  the  losing  gamb- 
ling run  can  cool  the  better's  confidence  in  his  luck.  And 
what  is  often  so  pathetic  to  observe  is  that,  as  a  result  of  the 
littsiness  man's  being  rarely  honestly  content  with  his  present 
stage  of  business,  he  exists  largely  by  discounting  his  future 
"Great  Exjiectations,"  A  mighty  business  chorus  never  tires 
of  stoutly  singing — "There's  a  good  time  coming."  While  this 
optimism  is  sometimes  merely  a  deceptive  keeping  up  of  ap- 
pearhnces  for  the  sake  of  credit  or  advertisement,  it  seems 
more  often  a  (genuine  seif-confidence  and  unconquerable  belief 
in  one's  own  city  and  country.  The  high  bodily  tension  and 
vigorous  health  of  the  business  man, — even  if  he  does  iherebv 
run  down  and  wear  out  a  score  of  years  earlier  than  he  should, 
— is  of  course  the  physical  basis  of  this  undaunted  optimism 
which  is  so  powerfully  infectious.  What  a  picture  of  this 
American  trait  Dickens  again  has  given  in  his  jolly  Mark  Tap- 
ley  during  his  business  experience  in  the  wilderness  Utopia  of 
Eden. 

Along  with  this  optimism  is  seen  the  other  emotional  trail 
of  good  nature.  Just  as  the  discouraged  business  man  is 
quickly  relegated  to- the  care  of  his  relations,  so  the  recluse,  un- 
friendly, or  sour  business  man  cannot  exist  under  competition. 
Formerly,  when  the  isolated  shoemaker,  tailor,  or  country  store 
keeper  had  a  monoooly  of  his  district's  trade,  he  could  main- 
tain some  unpleasant  personal  idios\'ncracies.  But  now  the 
competition  man  of  business  has  to  fulfill  the  apostolic  injunc- 
tion,— "Be  all  things  unto  all  men."  Without  the  obsequious- 
ness of  the  Europeans  the  American  business  man  has  a 
friendly  face,  cheerful  greeting,  and  accommodating  ways  to 
all  men.     The  hook  seller,  insurance  solicitor,  or  floor  walker 
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could  no  more  be  outwardly  suspicious,  critical,  or  even  re- 
served than  the  cigar  stand  girl  can  afford  to  dress  slovenly 
or  not  shake  conversational  dice  with  every  customer. 

This  business  advantage  or  even  necessity  for  friendly 
good  nature  seems  to  have  acted  evolutionally  towards  the 
elimination  from  the  business  world  of  unpleasant  disposi- 
tions; for,  in  spite  of  some  artificial  assumption  of  friendliness, 
the  tendency  is  towards  genuineness.  The  typical  business 
man  is  a  wholesome,  gentlemanly,  friendly,  and  cheery  creat- 
ure, who  sheds  a  deal  of  courage,  hope  and  sunshine  thru 
the  world.  Much  of  this.  too.  he  carries  to  the  wife  and  chil- 
dren at  home,  except  as  it  is  counteracted  by  over-fatigue  at 
the  end  of  the  day  or  by  absorption  of  his  interest  and  time  in 
his  business. 

When  we  twrn  now  to  the  lacking  or  harmful  traits  in  the 
business  mental  life,  the  first  striking  characteristic  is  the  mo- 
notony, uniformity  and  lack  of  individuality.  The  business 
forces  and  advantages,  which  conduce  to  a  friendly  good  na- 
ture also  tend  to  make  all  business  men  on  the  same  pattern 
or  mould.  In  having  to  be  agreeable  to  everyone,  the  business 
man  cannot  seriously  disagree  or  dispute,  but  the  tendency  is 
to  accede  and  conform  to  others.  Thus  the  Methodist  or  re- 
publican .store  keeper  keeps  these  professions  quiet  when  talk- 
ing with  his  Catholic  or  democratic  customer:  the  hook  seller 
and  nnisic  teacJier.  who  really  like  good  books  and  music,  have 
to  talk  and  give  trashy  books  and  music  to  their  society  pa-  . 
trens.  Even  the  bank  cashier  has  to  become  almost  an  ac- 
complished village  barber  in  the  catholicity  of  his  conversa- 
tional subjects.  Just  as  the  clothes  and  automobiles  of  the 
club  men  are  hardly  distinguishable  from  one  another, 
so  their  conversation  at  the  club  lunch  shows  pitifully  the  lack 
of  any  mental  individuality.  In  fact,  to  .show  any  very  decided 
or  conspicuous  mental  characteristic,  like  an  enthusiasm  for 
chamber  music,  a  devotion  to  Ibsen  in  the  original,  an  aver- 
sion for  club  and  society  life,  and  critical  distrust  of  religious 
revivals,  is  to  make  one's  self  peculiar,  disliked,  in  bad  form, 
and  may  perhaps  harm  one's  credit.  This  uniformity  is  appa- 
rently not  nearly  so  much  a  hiding  of  one's  true  traits  as  the 
lack  of  aiiy  strong  feelings,  convictions  and  interests  outside 
his  business,  which  go  to  make  up  a  tame  and  unindividual 
personality. 
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And  yet  this  illustrative  case  of  business  timidity  hap- 
pened to  me.  Wanting  to  have  a  brochure  printed  I  warned 
my  usual  printer  that  some  reflections  in  this  paper  on  his 
great  patron  might  harm  him  in  the  patron's  eyes.  But  he  as- 
sured me  of  his  business  independence  and  bis  belief  in  my 
paper  until,  on  reading  it  for  the  first  time  in  proof,  he  tele- 
phoned me  with  much  shamefaced  hesitation  in  his  voice  that 
he  really  did  not  know  what  he  could  do  about  that.  Of 
course  I  relieved  him  from  its  embarrassment;  he  melted  up 
the  score  of  pages  he  had  set  up,  and  I  took  the  copy,  with  the 
same  warning,  to  another  printer  who  had  also  had  business 
relations  with  the  same  patron.  Though  this  second  printer 
was  a  fraternity  brother  with  the  first  printer  and  both  were 
college  men,  he  was  his  business  competitor  and  enemy,  and 
said;  "Why,  of  course,  I  can't  touch  this  copy,  though  I  be- 
lieve it's  all  true;  because  if  that  damned  C.  got  wind  of  it  he 
would  use  it  as  a  club  against  me  with  the  N.  But  I  tell  you 
what,  you  take  it  down  to  the  little  Scandinavian  job  printer 
in  the  basement;  he'll  print  the  job  in  his  name,  but  we'll  do 
,all  the  composition  for  him,  you  see?"     I  saw  and  did. 

Then  the  natural  childish  instinct  to  deception  for  its  ad- 
vantage is  {strongly  cultivated  by  competition  in  the  business 
man)  up  to  the  point  of  its  being  to  his  disadvantage.  While 
the  results  in  business  methods  of  misrepresentation  and  adul- 
teration are  bad  enough  on  the  whole  {although  some  valuable 
material  progress  is  made  against  the  conservatism  of  buyers 
by  the  surreptitious  introduction  of  cheaper  and  harmless  sub- 
stitutes) yet  the  most  pernicious  form  of  business  deception  is 
in  its  tendency  to  superficiality  of  workmanship  and  of  living. 
Just  as  our  ready  made  clothes,  shoes,  and  building  are  chiefly 
gotten  up  for  cheapness  and  looks  rather  than  for  comfort  and 
service,  so  the  tendency  of  their  designers  and  makers  is  to- 
wards inflating  the  appearance  of  their  persons  and  business. 
Aided  by  his  strong  optimism  and  discounting  of  the  future, 
by  which  he  is  always  living  on  credit,  this  veneering  of  sur- 
faces leads  the  business  man  to  all  the  extravagant  forms  of 
living  which  make  up  the  "grand  game  of  bluff," 

The  show  must  be  kept  up  at  any  cost.  His  "credit,"  that 
chaste  maiden  for  whose  honor  he  is  so  punctiliously  chival- 
rous, must  be  guarded  from  every  breath  of  suspicion.  Each 
business  man  lives  in  the  sight  of  his  fellows  and  not  for  him- 
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self.  Those  wlio  would  naturally  lead  a  simpler  life  are  forced 
by  their  watered-stock  business  position,  as  an  advertising 
proposition,  or  by  the  morbid  social  ambition  of  their  wives 
and  daughters,  to  set  and  keep  up  a  scale  of  wasteful  living 
'that  is  often  a  nightmare  to  the  whole  family's  souls.  Think 
what  a  scaling  down  of  stores,  offices,  houses,  and  turnouts, 
what  a  plucking  of  feathers  and  silks,  what  a  breaking  of  plate 
glass  and  china  there  would  be  if  every  business  man  lived 
with  his  business  and  family  on  the  safe  side  of  his  legitimate 
income! 

Another  unfortunate  tendency  of  the  competition  business 
life  is  to  dry  up  rather  than  cultivate  the  instinctive  emotion 
of  sympathy  which  otherwise  naturally  grows  strong  in  the 
breezily  optimistic  western  business  man  especially.  But 
where  his  business  forces  him  to  look  out.  not  for  exchanging 
fair  equivalents  of  labor,  but  to  get  the  better  of  his  customer 
as  one  means  of  beating  his  competitor  in  business, — under 
such  conditions  he  naturally  schools  himself  in  the  selfish  prin- 
ciple— "let  each  look,  out  for  himself."  So.  tho  he  cannot 
afford  to  deny  or  dispute  openly,  he  will  quietly  or  indirectly 
let  you  drop  or  find  a  roundabout  way  to  beat  you.  Even  the 
many  philanthropic  and  public  enterprises,  for  which  are  long 
printed  lists  of  business  supporters,  are  forced  to  almost  every 
kind  of  motive  and  argument  except  a  pure  sympathy  for  a 
good  cause.  The  best  argument  for  getting  business  guaran- 
tors and  patron  subscribers  for  a  newly  founded  symphony  or- 
chestra was  found  lo  be  that  such  a  musical  attraction  had 
been  demonstrated  to  bring  to  the  city  families  of  means  who 
made  good  business  for  lot-sellers,  house-renters,  and  trade  in 
general.  Kven  the  good  Y.  M,  C.  A.  is  disgustingly  habituated 
to  appeal  to  its  business  public  as  a  "paying  proposition." 
Thus,  while  the  occasional  business  man  with  some  freedom 
from  perpetual  competition  can  use  his  leisure  and  natural 
altruistic  sentiments  in  working  disinterestedly  for  public  ben- 
efactions, the  typical  trader's  purse  is  only  touched  for  public 
affairs  by  some  motive  for  private  gain. 

Under  such  conditions,  too.  it  is  no  wonder  that  the  busi- 
ness man.  who  is  hounded  to  death  with  an  endless  round  of 
public  and  private  appeals,  develops  a  weary  suspicion.  While 
It  is  axiomatic  with  him  that  his  business  deals  are  for  business 
and  not  fir  philanthropy,  he  naturaly  becomes    suspicious  of 
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the  ingenious  variety  of  phiianthropical  causes  which  masquer- 
ade about  the  streets  under  the  pretense  of  business  advantage, 
while  of  course  against  every  legitimate  business  proposition 
he  has  to  maintain,  behind  all  the  sccial  forms  of  good  nature. 
a  guarded  suspicion,  until  he  can  assuredly  see  his  own  advan- 
tage in  the  deal. 

Finally,  from  a  birds  eye  position  as  a  psychological  ob- 
server, one  conies  to  find  that  the  combination  of  all  the  men- 
tal and  bodily  traits  make  together  a  splendid  example  of  the 
law  of  mental  causation,  as  against  the  old  metaphysical  doc- 
trine of  free  will.  For,  the  more  one  gets  into  view  the  men- 
tal components  of  the  business  man,  the  more  one  can  see  how 
his  past  conduct  has  been  caused  and  how  his  future  action 
■  will  work  out.  Xot  but  that  he  feels  himself  a  free  man;  no 
one  questions  that.  But  that,  in  spite  of  this  freedom  from 
outward  compulsion  and  his  consciousness  of  doing  "just  as  he 
wants  to,"  his  hereditary  tendencies  and  acquired  habits  of 
feeling,  thinking  and  acting  give  us  a  more  complete  casual 
analysis  of  his  past  life  and  a  provision  into  his  future.  So 
that  our  residuum  of  uncertainty  as  to  what  he  will  want  and 
■'will'  to  do,  which  residum  further  lessons  with  our  more  inti- 
mate knowledge  of  eacli  man,  is  far  more  reasonably  charged 
up  to  our  remaining  ignorance  of  some  of  his  mental  compo-' 
ncnts  than  to  a  separate  and  different  kernel  of  metaphysical 
"Free  Will."  To  be  sure,  even  the  business  man's  restricted 
round  of  life  is  the  resultant  of  a  conflicting  lot  of  hereditarj' 
and  environment  components  focusing  into  one  body  and  head. 
But  he  must  nevertheless  be  classed  at  the  top  of  other  com- 
plicated products  of  nature  and  art,  as  a  human  machine,  and 
as  a  machine  that  has  been  developed  evolutionally  into  won- 
derful efficiency  for  the  environment  in  which  he  exists.  May 
the  future  changes  in  his  business  environment  give  less  ne- 
cessitv  for  his  fighting  nature  and  better  play  for  his  nobler 
self!  ' 

Summary : 

I.  The  business  man's  intellectual  life  thru  his  sense  percep- 
tions, attention,  memory,  imitation,  and  reasoning,  is 
unusually  keen  and  efficient  as  far  as  concerns  his  busi- 
ness: much  more  than  the  over-worked  and  slower 
working  man  and  probably  more  efficient  than  the  pro- 
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'  fessional  man  with  his  over-developetl  and  largely  dis- 
torted intellectual  development.  His  intellectual  orig- 
inality seems  chiefly'  confined  to  methods  of  his  own 
husiness,  as  they  are  improved  thru  largely  subcon- 
scious inductive  reasoning,  what  little  deductive  reason- 
ing is  used  being  largely  for  deception  and  imposition; 
while  the  greater  part  of  his  own  business  and  most  of 
his  ideas  outside  his  own  business  are  gotten  thru  im- 
itation. 

2.  His  executive  ability  in  parrying  out  his  ideas  places  him 

away  above  all  other  men  in  the  strength  of  his  ideo- 
motor  life  of  action.  The  working  man's  activity  is 
more  exclusively  muscular,  stimulated  by  bodily  neces- 
sities or  by  example,  i.  e.,  is -more  sensory-motor  activ- 
ity ;  while  the  professional  man's  ideo-motor  activity  is 
largely  stunted  or  works  itself  out  more  indirectly  thru 
words.  But  the  business  man  forms  the  middle  class 
between  these  two  extremes,  primarily  because  of  his 
strong  and  absorbing  activity  in  doing  things. 

3.  His  emotional  life  chiefly  centers  in  the  pleasures  of  activ- 

ity and  success,  which  tend  to  be  developed  in  his  busi- 
ness to  a  morbidly  absorbing  passion  of  beating  in  a 
fight.  His  pleasure  in  established  habit  and  custom 
makes  him  fundamentally  conservative,  which  conflicts 
with  the  opposite  pleasure  of  novelty  only  in  the  ven- 
turesome reasoned-out  innovations  or  speculations  of 
his  business  and  in  the  restless  chasing  after  any  new 
excitement  outside  of  business,  hours  ;  for,  as  he  has  tit- 
tle permanent  interest  or  pleasure  in  anything  outside 
his  business,  his  extra-business  life  is  the  childish  or 
dissipating  pleasures  in  the  distractions  of  novelty.  His 
living  in  the  eyes  of  others  and  on  credit  make  him  a 
slave  to  a  wearing  tension  of  fashion  and  extravagance. 
As  he  lacks  in  sympathy  and  trust  in  others,  so  he  de- 
cidedly excels  all  other  men  in  an  almost  unconquerable 
optimism  and  a  cheery  good  natnre. 

In  all  his  emotional  life,  then,  the  business  man  differs 
from  the  working  man  chiefly  in  a  stronger  intensity 
rather  than  a  larger  range  of  emotions,  just  as,  on  the 
other  hand,  he  is  inferior  to  the  professional  man  in  his 
wider  variety  of  intellectual  and  aesthetic  pleasures. 
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4.  He  is  a  splendid  example  of  mental  causation,  as  against 

metaphysical  Free  Will,  and,  for  his  business  functions, 
a  marvelously  efficient  bodily  and  mental  human  ma- 
chine. 

5.  His  better  mental  traits  of  activity,  success,  some  sym- 

pathy, and  a  deal  of  optimistic  good  cheer  are  his  more 
natural  characteristics  by  instinct,  except  that  the  opti- 
mism and  good  nature  are  increased  by  business  life; 
while  his  lower  traits  of  an  exhausting  high-pressure 
activity,  absorption  in  beating,  selfishness,  suspicion, 
and  a  narrowness  of  intellectual  and  aesthetic  interests, 
are  chiefly  developed  by  the  competition  struggle  of 
business  life, 
Xovember,  1905. 

{_Pa/>cr  .]/.] 

GLACIAL  AXD  MODIFIED  DRIFT  OF  THE  MISS- 
ISSIPPI VALLEY  FROM  LAKE  ITASCA  TO 
LAKE  PEIMN.    • 


I'y  Warren  Uphani. 


From  its  source  in  lake  Ita>ca  to  Minneapolis  and  St. 
I'aul.  the  Mississippi  river  traverses  a  large  area  of  the  late 
glacial  drift,  with  many  marginal  moraines,  belonging  to  the 
Wisconsin  stage  of  the  Ice  age.  In  the  outermost  moraine 
belt,  intersected  by  this  river  within  a  few  miles  south  of  St. 
Paul,  several  moraines  are  merged  together,  namely,  the  Alta- 
mont.  Gary,  .\ntelope,  Kiester.  and  Elysian  moraines,  or  the 
first  to  the  fifth  in  the  series  of  twelve  which  are  traced  in  well 
defined  separate  courses  across  the  west  half  of  Minnesota, 
Continuing  eastward  through  the  central  and  eastern  parts  of 
this  state,  these  twelve  moraines  have  an  equally  conspicuous 
development,  in  belts  of  irregularly  knoliy  and  hilly  drift, 
partly  till  and  partly  modified  drift,  rising  usually  to  heights 
of  50  to  150  feet  above  the  smoother  intervening  drift  tracts; 
but  two  or  more  consecutive  moraines  are  in  many  places 
pushed  together  in  the  vicinity  of  the  Mississippi  river  and 
farther  cast,  or  are  interlocked  as  a  network,  so  that  the  series 
mapped  there  can  only  be  provisionally  identified  with  the 
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twelve  distinct  and  successive  moraines  mapped  west  and 
north  of  this  part  of  the  Mississippi. 

Above  the  junction  of  the  Minnesota  river,  the  upper  Mis- 
sissippi passes  through  six  moraines  formed  later  than  those 
noted  as  confluent  close  south  and  east  of  St.  Paul,  these  of 
later  dates  being  the  W'aconia,  Dovre,  Fergus  Falls,  Leaf  Hills, 
Itasca,  and  Mesahi  moraines,  which  in  this  order  are  the  sixth 
to  the  eleventh  of  the  Minnesota  series.  Only  one,  the  last  and 
most  northern  recognized  in  the  state,  named  the  Vermilion 
or  twelfth  moraine,  runs  through  northern  Minnesota  beyond 
the  Mississippi  watershed. 

Details  of  the  course,  topographic  features,  material  and 
structure,  and  the  chronologic  secjnence,  of  these  most  promi- 
nent drift  <leposits  of  our  region,  have  been  published  through- 
out the  many  chapters  describing  our  counties  in  the  final  re- 
ports of  the  Minnesota  geological  survey.  Little  attention 
was  given  there,  however,  to  the  very  interesting  question  of 
the  probable  length  of  time,  in  years  and  centuries  or  in  thou- 
sands of  years,  occupied  by  the  accumulation  of  this  numerous 
series  of  frontal  moraines,  marking  short  or  long  pauses,  or 
sometimes  re-advances,  of  the  ice  border  during  its  generrtl 
w;ine  and  departure  from  the  state  area. 

But  in  another  work,  for  the  United  States  Geological 
Survey,  on  the  Glacial  Lake  Agassiz.  I  have  shown  reasons  for 
ascribing  to  the  entire  history  of  that  vast  ice-dammed  lake, 
stretching  gradually  about  seven  hnndred  miles  from  south  to 
north  in  the  valley  of  the  Red  river  and  the  basin  of  lake  Win- 
nipeg, no  longur  time  than  one  thousand  years.  This  is  a  pro- 
portional estimate,  in  connection  with  the  evidence  set  forth  by 
N.  H.  Winchell.  G.  F.  Wright,  and  other  glacialists.  both  in 
America  and  Europe,  inchiding  the  present  writer,  that  the 
I'ostglacial  period,  since  the  recession  of  the  ice-sheets  from 
the  northern  L'nited  States  and  Canada  and  from  northwestern 
Europe,  measures  about  10,000  to  5,000  years,  being  approxi- 
mately alike  on  opposite  sid<;s  of  the  .Atlantic, 

In  comparison  with  these  estimates,  the  time  required  for 
the  formation  of  any  one  of  our  great  marginal  moraines  could 
he  no  more  than  a  few  decades.  .^11  the  retreat  of  the  ice- 
sheet  on  the  moraine-bearing  region  of  Minnesota,  from  the 
compound  belt  of  marginal  drift  hills  adjoining  St.  Paul  to  the 
Itasca,  Mesabi  and  X'ermilion  moraines,  at  and  beyond  the 
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most  northern  sources  of  the  Mississippi,  did  not  probably 
occupy  more  than  ten  or  fifteen  centuries.  If  the  recession  of 
a  Mississippi  cataract  from  the  site  of  Fort  Snelling  north- 
ward, now  called  the  l-'alls  of  St.  Anthony,  began  only  about 
8,000  years  ago,  as  shown  by  VV'inchell,  the  latest  melting  of 
the  icefields  on  our  northern  boundary  took  place  within  some 
one  thousand  or  fifteen  hundred  years  afterward,  that  is,  be- 
tween 7,000  and  6,000  years  ago. 

Far  greater  age,  however,  must  be  attributed  to  the  glacial 
drift  of  a  tract  40  to  50  miles  wide  in  southeastern  Minnesota, 
lying  next  east  of  the  outer  moraines,  which  run  southerly 
from  St.  Paul  through  the  west  part  of  Dakota  county,  and 
through  Rice,  Steele,  and  Freeborn  counties,  into  Iowa,  The 
tract  of  more  ancient  drift  comprises  much  or  all  of  Dakota, 
Goodhue,  Wabasha,  Dodge,  Olmsted,  Mower,  and  Fillmore 
counties,  lying  between  the  Altamont  or  first  moraine  and  a 
large  driftltss  area,  which  includes  a  width  of  20  to  40  miles 
in  the  southeast  edge  of  this  state  from  lake  Pepin  southward, 
between  the  attenuated  margin  of  the  glacial  drift  and  the  Mis- 
sissippi river.  The  same  remarkable  driftless  area  r-eaches 
thence  nearly  100  miles  east  in  Wisconsin,  but  has  its  greatest 
extent  of  about  150  miles  from  north  to  south,  continuing, 
mainly  east  of  the  Mississippi,  to  the  northwest  corner  of 
Illinois. 

In  the  series  of  stages  or  epochs  of  the  glacial  period,  char- 
acterized by  aUcmating  growth  and  wane  of  the  continental 
ice-sheet,  with  advance,  retreat  and  re-advance  of  its  borders, 
ascertained  by  Chamberlin.  Salisbury,  Leverett,  Calvin,  and 
others,  our  tract  of  the  old  drift  outside  the  moraines  in  the 
southeast  part  of  Minnesota  belongs  probably  to  the  Kansan 
stage  of  glaciation,  when  the  ice-sheet  attained  its  greatest  ex- 
tension in  the  center  of  the  continent,  probably  fifteen  or 
twenty  times  as  long  ago  as  the  final  departure  of  the  ice  from 
this  state. 

The  great  age  of  this  drift  is  indicated  in  Dakota  and 
Goodhue  counties,  bordering  the  Mississippi  from  St.  Paul  to 
lake  Pepin,  by  occasional  columnar  or  towerlike  remnants  of 
the  St,  Peter  sandstone,  of  which  the  most  noteworthy  are 
Castle  rock,  about  a  mile  east  of  the  railway  station  of  that 
name  and  Chimney  rock,  in  the  east  edge  of  the  northeast 
quarter  of  section  31,  Marshan,  about  eight  miles  south  of 
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Hastings.  Castle  rock  originally  had  a  height  of  70  feet  above 
the  lowest  ground  at  its  base,  and  its  upper  20  feet  was  a  slen- 
der rock  cohimn,  which,  by  the  effect  of  subaerial  erosion  of  its 
lower  part,  fell  down  several  years  ago.  The  Chimney  rock 
here  mentioned,  one  of  several  in  Dakota  county  bearing  this 
name,  is  the  most  picturesque  and  perfect  example  of  columnar 
rock  weathering  in  Minnesota,  or  indeed,  as  I  believe,  in  our 
entire  country.  It  is  a  vertical  pillar,  measuring  34  feet  in 
height  and  about  6  and  twelve  feet  in  its  less  and  greater  diam- 
eters, being  no  thicker  near  the  base  than  in  its  upper  part. 
Plate  VIII  gives  a  view  of  this  sandstone  column,  of  which  no 
former  description  or  illustration  has  been  published. 

Such  spires  of  easily  crumbling  sandstone  could  not  en- 
dure the -envelopment  of  this  area  by  the  slowly  moving  ice- 
sheet,  which  is  known  to  have  once  existed  there  by  the  con- 
tinuation of  the  very  old  drift  many  miles  beyond  these  rock 
pillars.  During  the  deposition  of  that  glacial  drift,  knolls  or 
small  plateaus  of  the  sandstone,  capped  by  an  exceptionally 
hard  layer  or  by  the  next  higher  Trenton  limestone,  and  hav- 
ing sufficient  area  to  withstand  the  pressure  of  the  ice  current, 
doubtless  occupied  the  sites  of  the  Castle  and  Chimney  rocks; 
and  by  subsequent  erosion  of  weathering,  through  the  agencies 
of  rain  and  wind,  cold  and  heat,  the  sandstone  slowly  crum- 
bled away,  leaving  only  these  columnar  masses.  How  long  a 
time  would  be  required  for  this  result,  we  can  only  vaguely 
conjecture:  but  it  seems  probable  that  the  50,000  or  100,000 
years  which  have  been  variously  computed  to  have  passed 
since  the  culmination  of  Xorth  American  glaciaticn,  in  the 
Kansas  stage,  would  suffice.  It  is  evident  that  the  relatively 
short  time  since  the  Illinoian  and  lowan  stages  of  glaciation 
would  be  inadequate. 

The  Ice  age  thus  was  very  long  in  comparison  with  the 
Postglacial  pericxi.  Indeed,  the  whole  Quaternary  era  may 
have  measured  150,000  years,  or  more,  in  which  time  were 
comprised  the  gradual  oncoming  of  the  ice-sheet,  its  repeated 
fluctuations,  and  at  last  it?  most  energetic  accumulation  of 
marginal  morainic  hills,  whenever  its  final  melting  and  retreat 
were  temporarily  interrupted. 

\\'ith  the  departure  of  the  ice-sheet,  while  it  was  being 
melted  back  from  one  marginal  moraine  to  another,  yielding 
its  ground  in  general  by  a  recession  from  south  to  north,  the 
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Mississippi  valley  was  partly  filled  with  modified  drift,  or  the 
stratified  gravel,  sand,  and  fine  silt,  which,  form  terraces  or 
plains  on  either  side  of  the  river.  An  abundant  supply  of  wa- 
ter from  the  dissolving  ice  and  from  rains  caused  the  river  to 
be  in  a  continual  flood  stage  during  the  summers;  and  much  of 
the  drift  was  then  carried  into  the  valleys  of  the  great  river  and 
its  tributaries,  filling  them  from  side  to  side  up  to  the  levels  of 
their  highest  gravel  and  sand  terraces.  In  proix>rtion  as  the 
ice-sheet  withdrew  from  this  area,  the  tribute  of  drift  borne 
into  the  valleys  was  greatly  diminished,  while  yet  the  Minne- 
sota and  St.  Croix  rivers,  and  the  Mississippi  below  their 
mouths,  were  flooded  through  every  summer  by  the  outflow 
of  lake  Agassis  and  of  the  Western  Superior  glacial  lake,  both 
held  by  the  barrier  of  the  retreating  ice-sheet  farther  north. 
Then  the  valley  floodplains  so  lately  fprmed  were  deeply  chan- 
neled until  the  Mississippi  flowed  at  levels  50  to  100  feet  lower 
than  now  along  some  parts  of  its  course  in  and  adjoining  Min- 
nesota. 

After  the  great  discharge  of  the  glacial  lakes  cea.sed,  the 
ability  of  these  rivers  to  erode  their  valleys  was  less,  and  in 
consequence  the  alluvium  of  tributaries  has  in  some  cases 
partly  refilled  the  main  valley.  Thus  the  silt  brought  to  the 
Mississippi  by  the  Chippewa  river  iluring  the  Postglacial  per- 
iod has  been  spread  as  a  barrier  at  its  mouth  and  southward, 
forming  lake  Pepin,  25  miles  long  and  i  to  3  miles  wide,  which 
has  a  maximum  depth  of  56  feet  in  its  southern  part.  The 
Mississippi  valley  for  many  miles  below  the  lake  has  been  re- 
filled with  the  Chippewa  alluvium  nearly  to  that  depth.  In  the 
same  way  lake  St.  Croix,  25  feet  deep,  has  been  formed  in  the 
St.  Croix  valley  just  above  its  mouth,  by  the  barrier  of  the 
Mississippi  alluvium ;  and  likewise  the  shallower  Lac  qui 
i'arlc.  on  the  Minnesota  river,  owes  its  existence  to  refilling 
of  the  Minnesota  valley  by  the  silt  of  the  Lac  cpii  Parle  river. 

In  the  city  of  St.  Paul  a  very  coarse  valley  deposit,  allied 
with  the  modified  drift,  but  consisting  mainly  of  small  and 
large  fragments  and  blocks  of  the  underlying  Trenton  lime- 
stone, is  spread  here  and  there  on  the  level  Trenton  terrace 
plain,  about  90  to  120  feet  above  the  Mississippi  and  also  about 
100  feet  below  the  tops  of  the  valley  bluffs.  The  coarse  lime- 
stone debris,  occasionally  holding  blocks  of  all  .sizes  up  to  20 
or  30  feet  in  length  or  diameter,  is  seen  in  many  places,  but 
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not  contimioiisly,  along  the  distance  of  seven  miles  from  the 
vicinity  of  Fort  Snelling  to  the  east  part  of  the  city,  varying 
from  a  few  feet  to  about  30  feet  in  thickness.  With  its  com- 
monly more  or  less  walerworn  masses  derived  from  the  Tren- 
ton limestone,  which  makes  up  nine-tenths  or  often  nineteen- 
twentieths  of  the  deposit,  are  everywhere  scanty  drift  pebbles 
and  less  frequent  boulders,  brought  from  great  distances  at  the 
north,  which  show  for  this  unusual  deposit  an  intimate  rela- 
tionship with  the  glacial  and  modified  drift.  It  is  nowhere 
overlain  by  till,  nor  by  valley  drift  of  the  usual  type.  No  de- 
scription of  this  singular  formation,  illustrated  in  Plate  IX,  has 
been  previously  published. 

(iuided  by  helpful  suggestions  of  Prof.  C.  W,  Hall  and 
Dr.  !■".  \V.  Sardeson,  I  am  led  to  ascribe  this  very  coarse  valley 
debris  to  erosion  by  the  river  at  some  time  during  the  final 
recession  of  the  ice-sheet,  when  the  ordinary  mpdifted  drift, 
continues  with  tHe  wide  fioodplains  of  the  Mississippi  at  Min- 
neapoiiSj  Fort  Snelling,  South  St.  Paul,  Xewport,  and  Lang- 
don,  had  filled  the  valley  just  to  the  height  of  this  limestone 
terrace.  It  is  needful,  however,  to  go  back  to  a  much  earlier 
part  of  the  Glacial  period  and  thence  bring  forward  a  very 
important  part  of  this  explanation. 

During  some  long  interglacial  stage,  probably  the  Bu- 
chanan time  of  glacial  recession  next  after  the  Kansas  glacia- 
tion,  southern  Minnesota  ha<l  been  uncovered  from  the  ice  and 
the  Mississippi  here  had  sculptured  its  valley  to  nearly  its 
present  form,  allowing  prolonged  erosion  by  rivulets  and  by 
weathering  on  this  limestone  tract,  which  reaches  seven  miles 
along  the  valley  from  southwest  to  northeast.  This  part  of 
the  valley,  it  should  be  noted,  lies  transverse  to  its  general 
course  both  above  and  below;  and  it  is  also  transverse  to  the 
directions  of  the  glacial  currents  during  both  the  earlier  and 
later  advances  of  the  ice-sheet.  Parts  of  the  limestone  sur- 
face became  very  irregularly  channeled  and  decayed  during 
this  interglacial  exposure  of  perhaps  15.000  years,  as  its  dura- 
tion is  computed  by  Prof.  X,  H.  Winchell  from  an  interglacial 
driti-filled  gorge  of  the  Mississippi  in  the  west  part  of  Minne- 
apolis. .Afterward  the  valley  here  and  nearly  all  of  southern 
Alinnesota  were  again  covered  by  the  readvancing  ice-sheet 
during  the  Illinoian  and  lowan  glaciation.  and  were  next  un- 
covered, as  I  think,  during  the  Wisconsin  stage  of  the  final 


-abvG00»^lc 


Meteorological  Statistics  305 

departure  of  the  ice.  Then  the  river  built  up  its  floodplain  of 
modified  drift  to  a  height  that  coincided  closely  with  that  of 
the  limestone  terrace,  causing  the  mighty  stream  to  flow  there 
in  rapids,  carrying  the  hmestone  masses  and  finer  debris  short 
distances  from  their  original  beds,  and  in  some  places  under- 
mining and  toppling  down  the  very  large  limestone  blocks. 

This  peculiar  formation  is  well  seen  near  the  north  end 
of  the  High  liridge.  for  a  third  of  a  mile  thence  westward,  at 
numerous  other  places  on  that  northeast  side  of  the  river 
through  this  city,  and  on  the  opposite  side  near  the  Edison 
school  in  West  St.  Paul.  It  is  of  very  unusual  and  surprising 
character  and  aspect,  (juite  unlike  any  other  formation  which 
I  have  ever  found  in  much  exploration  of  glacial  and  valley 
drift.  Therefore  the  probable  conditions  of  its  origin  have 
been  sought,  with  the  results  here  presented,  and  with  the  hope 
that  other  Minnesota  students  of  glacial  geology  will  more 
fully  investigate  the  many  interesting  questions  connected  with 
the  history  of  this  valley  during  the  Ice  age. 

December  5.  1905. 
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These  statistics  are  a  continuation  of  the  personal  Meteor- 
ological f)bservations  began  in  1864  by  William  Cheney,  for 
many  years  a  member  of  this  Academy.  The  first  table  pub- 
lished by  the  Academy  is  in  Bulletins  vol.  I,  1873-1879  pp.  174- 
186;  the  second  in  Bulletins  vol.  II.  18S0-1882,  pp,  422-435;  the 
.  third,  this  volume,  ante,  pp.  123-130. 
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Meteorological  Statistics 


Seasonal  Temperature  and  Total  Precipitation  for  the 
Years  1895  to  1905 
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PLATE  VII 

Fl^,  I.  Magnetite  cirstals  nearly  parallel  tn  growth  In  a  matrln  of 
hampdenlte.  Tbe  dodecahedron  ani3  cii^e  are  prominent  but 
the  surface  Is  rough,  and  on  two  Bides  a  great  number  of 
minute  octahedral  facets  are  shown  which  suggests  that  the 
entire  crystal  Is  built  up  of  octahedra. 

Fig.    11,     Magnetite  and   hampahlrlte   In  hampdenlte.     The  magnetite 

shows  a  similar  development  of  faces  to  Fig.  I.,  but  the  octahe- 
dron is  more  prominently  developed  than  in  the  precedin ; 
rase  and  gives  a  striated  appcEranie  to  fhe  crj-stal  and  at  oni 
place  gives  a  nearly  smooth  octahedral  face  beveling  the  solid 
angle  of  the  dodecahedron.  In  both  figures  1  and  II  the  typi- 
cal appearance  of  hampdenlte  is  well  shown. 

Fig.  III.    Cast  of  a  hampehirite  pseudomorph  after  humlie. 

Figs.  IV  and  V.  Hampshlrtte  pseudomorphs  after  humlte  showing  typi- 
cal development.  Fig,  V.  shows  the  beat  detached  crystal 
known  to  the  author. 

Fig.  VI.  Group  of  Hampshirite  pseudomorphs  after  humlte  In  hamp- 
denlte loaned  by  Prof.  B..K.  Emerson  from  tbe  Smith  College 
collection.     This    Is    the  specimen  referred  to  on  page  274. 
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PLATE  VIII 

(Chimney  Rock.  Sectloa  31,  T.  114  R.  IT  W.,  MarahaD,  Dakotn 
Coiiuiy,  Minn.,  loDkiBK  soiitheaat. 

A  spire  of  St.  Peter  Sandstone  capped  by  a  tbln  layer  of  more  en- 
during Trenton  limestone. 

Photographed  by  Howard  W.  Crosby,  HastlngB,  Minn. 
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PLATE  IX 

(hearse  limeslone  tlebris,   aorthwest   blulT  ot  the   MiSHlssippI   river 
ge  near  the   High   Bridge,  St.  Paul,  Minn.,  showing  beneath  it  the 
evenly  eroded  tcii  of  the  St.  Peter  sand-slone. 
Phctogiiiphed  by  Prof.  C.  W,  Hall. 
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PROCEEDINGS  OF  THE 
MINNESOTA  ACADEMY  OF  SCIENCE 

(Abstracted  from  tlie  renwrds  bj  Secretary  Harlow  Gale.) 

mth  Meeting,  Jan.  6a,  1906,  Annual  Meeting  in  tke  Art  Onltery  Of 
Mr.  T.  B.  Walker,  SOT  Hennepin  Av. 

Preseat:  President  C.  W.  Hall,  Winchell,  Upham,  Walker,  Roe, 
OBBtltind,  Sardeson,  Meeds,  Amdt,  R.  J.  Mendenhall,  Benner,  Natban 
Butter,  Dr.  Chas.  Slmpeon,  Mrs.  G.  W.  Tinsley,  and  Gale,  with  five 
lady  and  six  men  guests. 

Historical  program.  Retiring  President  Hall  reviewed,  from  7:46 
to  8:15  the  srovth  of  our  cityduring  the  33  years  of  tbe  Academy,  ot 
Carlton,  Hamllnc,  and  the  State  Universities,  of  eimilar  Academies 
of  Science  in  Philadelphia,  BoBton,  New  York,  and  Chicago,  and  then 
Bnggeated  the  posBlbllities  for  the  growtb  of  our  Academy  in  this 
large  and  wealthy  etate.  He  hoped  our  Academy  would  be  tbe  center 
for  ecientlflc  research  throughout  the  state  and  that  thus  It  would 
grow  out  into  the  life  of  the  State. 

Moved  and  carried  that  the  President  appoint  a  nominating  com- 
mittee for  the  officers:  Sardeson,  Meeds,  and  Wtnchell  being  thus 
appointed. 

A  Historical  Sketch  of  the  Minnesota  Academy  of  Science,  com- 
'  piled  from  the  becks  of  the  Secretary  and  the  trustees  and  from  per- 
sonal InterriewB,  was  read  by  the  Secretary.  Harlow  Gale. 
Personal  Recollections  were  given: 

On  Geology,  by  N.  H.  Wtnchell. 

On  the  Menage  Philippine  Expedition,  by  Pres.  Hall. 

On  Dr.  A.  E.  Johnson's  work  in  Mycology,  by  Dr.  Chas.  Simpson, 
the  flrst  secretary  ot  the  Academy. 

On  the  Museum,  by  Curator  A.  D.  Roe. 

Report  of  the  Treasurer,  Edw.  C.  Gale,  read  by  Pres.  Hall,  showed 
balance  of  f  233.41. 

Report  of  Corresponding  Secretary  Oestlund  showed  accessions 
by  exchanges  during  1905  to  be  712,  total  entries  to  date.  12,626.  The 
revised  exchange  lial,  representing  127  Academies,  Societies,  Libraries, 
HnaeumB,  UnWerBltlea,  and  Surveys,  are  dletrtbuted  as  follows: — 
European  93.  American  79,  South  American  9,  Australian  7,  Asiatic  4, 
African  3;  total  19S.  The  great  value  of  the  Academy's  exchanges, 
many  being  in  no  other  library  In  this  part  of  this  country,  and  the 
wholly  Inaccessible  condition  ot  the  books,  were  explained  and  em- 
phaeixed. 
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la  hla  address  "On  the  Function  and  Future  of  the  Academy", 
Mr.  T.  B.  Walker  referred  to  hla  flrat  Interest  In  the  Academy  In  get- 
ting It  mored  from  the  Baet  Side  In  ttae  Kelly  hlocic  In  1882,  to  hU 
Interest  being  mainly  that  of  a  buBlnees  man,  oltbougji  he  had  for- 
merly studied  geology  much  and  bad  read  u  paper  In  connection  wlUi 
tbe  Academy  meeting  on  Sanitary  Science,  vblch  also  touched  bis 
long-Btudled  Boclolcglcal  subjects.  As  an  actlye  director  In  the  old 
Athensum  he  bad  been  largely  Instrumental  In  forming  the  new 
Library,  the  president  of  whose  board  he  had  been  since  Its  organtxa- 
tlon.  He  recalled  how  the  original  plan  of  the  organliatlon  of  the 
Public  Library  was  for  a  co-organisatton  of  the  Atheueum,  Academy 
and  the  Art  Society.  He  had  been  Instrumental  In  providing  new 
cases  needed  by  the  Museum  In  the  Library  Building,  and  had  pre* 
sented  minerals  and  other  specimens  to  the  collections.  The  great 
value  of  the  museum  as  a  means  ef  publl:  education  was  emphasized 
and  the  Library  ofllcers  bad  realized  of  Iste  what  a  persistent  public 
demand  there  was  to  see  the  mueenm. 

Thus,  the  Library  Board,  at  Its  meeting  yesterday,  bad  decided 
to  finish  off  the  third  floor  In  the  new  wins  for  the  Academy's  Museum, 
along  with  the  fourth  floor  for  the  Art  School.  Thus  the  present 
building  and  quarters  will  last  for  some  years,  althougii  we  may  look 
forward  to  a  sepamte  bntlding  sometime.  For  such  a  building  some 
friend  of  bis  had  spoken  of  oflerlng  $GO,(K)0  and  others  would  doubt- 
less help;  for  such  an  enterprise  must  be  done  by  private  means 
given  for  public  purposes.  Such  a  ptirpose  Is  ,howeTer,  far  more  im- 
portant to  the  State  than  most  people  realise. 

The  Epeaker'a  ambition  for  Minneapolis  was  to  moke  ft  the  edu* 
catlonal  center  of  this  Northwest, — "We  can  make  It  the  highest 
grade  city  In  proportion  to  Its  size,  In  the  world."  The  Academy  of 
Science  helps  largely  to  make  the  city  attractlye  to  families  and 
children.  Thus  he  desires  to  see  In  our  city  one  of  the  foremost  li- 
braries and  museums  in  the  country,  so  that  It  shall  be  the  center  of 
half  the  United  States. 

The  Librarian,  Miss  Gratia  Countryman,  asked  the  privilege  of 
telling  the  Academy  that  It  was  Mr.  Walker's  personal  generosity 
which  bad  made  passible  the  Immediate  finishing  of  Its  museum  room. 
She  realizes  more  than  ever  the  great  educative  value  of  the  museum. 
She  Is  decidedly  not  In  favor  of  paid  admlsBlons,  however,  and  sho 
BUgge&ts  a  lease  of  the  museum  and  library  to  the  Library  Board, 
similar  t  othe  Atheneum  arrangement,  by  which  the  Board  will  prob- 
ably care  for  the  Academy's  property. 

Mr.  Walker  suggested  to  flrst  get  the  museum  set  up  In  good  sh^e, 
then  let  the  Library  Board  see  how  valuable  It  Is,  and  it  would  then 
probably  be  glad  to  take  charge. 

Prof.  Sardeson  referred  to  the  Inducements  to  move  the  museum  to 
SL  Paul. 

Additional  words  of  reminiscence  were  given  by  Nathan  Butler, 
who  bad  been  present  at  the  early  meetings  in  Dr.  Johnson's  office^ 
by  R.  J.  Mendenball,  who  was  almost  an  original  member,  by  Pranklln 
Benner,  who  desired  to  renew  bis  active  membership  and  hoped  that 
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many  otbere  would,  by  A.  D.  Me«d8,  a  former  secretary,  by  Mrs.  F.  L. 
Tlnsley,  the  first  nomaa  member,  and  who  was  proud  to  be  here  again. 

Moved  by  Winchell  "That  a  vote  of  thankg  be  given  Mr.  Walker 
for  the  very  pleasant  surroundings  nmid  which  our  meeting  tonight 
has  occurred."  UDanimously  carried.  On  Mr.  Walker's  assuring  the 
Academy  of  its  being  very  welcome.  President  Hall  added  one  more 
item  of  our  host's  generosity;  when  he  maintained  a  taxidermist  for 
some  moatis  at  (75  a  month,  setting  up  the  Philippine  collection,  until 
the  Omaha  Ezposltloo  providentially  came  In. 

The  nominating  committee  reported  as  follows: — 

Fretident — T.  B.   Walker. 

Vice  President— N.  H.  Winchell. 

Recoriing   Secretary— H.   Gale. 

Corresponding   Secretary — 0.   W.    Oestlund. 

Treasurer — Edw.   C.   Gale. 

Truiteti—C.  W.  Hall,  A.  D.  Roe. 

Moved  and  carried  that  the  Secretary  cast  the  ballot  of  the 
Academy  for  the  above  list.     Done. 

On  being  congratulated  by  President  Hall,  Mr.  Walker  accepted 
It  with  appreciation  under  the  present  conditions, — though  he  has 
refused  many  positions, — on  the  ground,  that,  as  a  business  man,  who 
has  long  been  a  trustee  of  the  Academy,  he  can  be  more  helpful  to  It 
In  this  official  position. 

On  finding  that  the  constitution  makes  a  Vice  President  a  trustee 
ex-offlclo.  It  was  moved  and  carried  that  Ihe  secretary  cast  the  vote 
of  the  Academy  for  O.  W.  Oestlund  for  trustee  for  the  unexpired  term 
of  Winchell,  1.  e.,  for  one  year.    Done. 

The  names  of  O.  O.  Whlted  and  Dr.  Prank  Corbett  were  pro- 
posed by  Winchell  and  Roe  and  were  both  unanimously  elected.  Ad- 
journment at  11:00  p.  m 

HARLOW  GALE,  Becretary. 

Special  Meeting.  Jan  Mth,  1906,  in  Pretident  Walker's  Study. 

Present:     Walker,  Winchell,  Norton,  Roe,  and  H.  Gale. 

President  Walker  spoke  of  the  plans  for  finishing  the  new  Academy 
museum  room,  Its  heating  by  hot  water  and  of  Its  ventilation;  of 
ultimately  getting  a  large  lecture  room  built  in  the  court.  Mr.  Roe 
urged  getting  some  women  members  and  setting  them  doing  some- 
thing In  the  Academy's  activity. 

Mr.  Winchell  urged  the  providing  of  public  scientific  lectures,  and 
then  told  of  the  posalbtlltles  of  our  giving  Dr.  Otto  Nordenshjiild 
a  reception.  A  commlUee  of  Winchell,  Oestlund,  and  H.  Dale  was 
appointed  to  arrange  for  the  reception.  It  was  suggested  to  ask  Pro- 
fessor Hall,  as  President  of  the  Minnesota  Qeograpblcal  Society,  to 
Join  the  reception  committee,  also  Miss  Countryman,  Mrs.  Tlnsley,  and 
a  representative  of  the  Commercial  Club.      Adjourned. 

H.  GALE,  Secretary. 
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Jan.  22d,  1»06  a  Public  Reception  was  glvea  to  Dr.  Otto  Nonha- 
skjold  and  hla  bride  by  tbe  Academy  in  Prmldent  Walker's  Art  OmUmj 
from  3  to  6  P.  M. 

The  receptlou  committee  was  composed  at  Preeldent  and  Hra. 
Walker,  Mlas  Oratia  Countryman,  Mrs,  L.  F.  Tlnale7,  Prot  C.  W. 
Hall,  Preeident  of  the  Geographical  Society  of  Minnesota,  B.  P.  Nel- 
son, for  the  Coroiiierclal  Club,  and  Wlnchell,  Ocetlund,  and  H.  Gala,  aa 
the  Committee  of  Arrangements  tor  tbe  Academy. 

Between  200  and  300  gueeta  were  preaent  during  the  aftemoon 
ana  everyone  found  it  a  most  delightful  cccaeloo.  Dr.  NordenskJOld 
spoke  a  few  ward:>  in  English,  telling  somewhat  of  bia  Antarctic  «x- 
perlencee,  as  his  public  lecture  on  Jan.  23Ta  will  be  mostly  In  Swedish. 

279  (Ti  Meeting,  Feb.  Gth,  l»06,  Directon  Room,  Public  Library. 

Vice  President  Wtncbel)  in  the  chair.    IS  persons  present 
The  following  resolution  on  tbe  death  of  the  founder  of  the  Acad- 
emy, Dr.  A.  E.  JobnEon,  was  offered  by  the  secretary,  and  It  was  mond 
and  carried  that  It  be  adopted,  recorded,  and  a  copy  sent  to  Dr.  John- 
son's relatives. 

In  liemorv  of  Dr.  A.  E.  Johmon. 
Born  Mar.  16,  182G.        Died  Jan.  27.  1906. 

The  Mlnneaola  Academy  of  Science  hereby  records  Its  profound 
appreciation  of  tbe  rare  ideal  ot  a  student  of  nature  which  waa 
shown  by  "the  Father  of  the  Academy",  Dr.  Asa  E.  Johnson.  His 
scientific  knowledge,  energy,  and  enthusiaam,  as  displayed  by  his  gen- 
erous devotion  to  the  study  of  nature  at  our  own  doors,  was  tlu 
foundation  spirit  of  tbe  Academy.  In  bis  own  field  of  original  In- 
yestigatton,  the  Mycology  of  Minnesota,  he  has  left  a  monumental 
record  In  tbe  Academy's  publications;  while,  among  his  eighteen  otber 
scientific  papers,  there  Is  an  astoslEhtog  accumulation  of  evidence  for 
his  broad  scientific  culture.  Thus,  besides  being  one  of  St.  Anthony^ 
foremost  pioneer  physicians,  bis  intellectual  life  was  tireless  until 
health  and  strength  failed. 

To  his  guidance  In  this  Ideal  scientific  spirit,  during  the  six  years 
of  his  presidency  and  tbe  ten  years  of  Ills  active  membership,  the 
Academy  also  records  its  deepest  gratitude.  He  gathered  an  apostle 
group  of  similar  lovers  of  nature  about  him  in  his  own  ofllce,  gave 
his  own  collections  as  the  foundation  nucleus  of  tbe  museum;  as  a 
trustee  and  business  man  be  gave  generously  of  his  time  and  means, 
while  bis  quiet  modesty  in  all  this  generous  enthusiaam  was  only 
equalled  by  his  fidelity  to  every  detail  of  tbe  Academy's  lt<e,  both 
great  and  small. 

May  his  genuine  love  of  nature,  his  disinterested  search  for  her 
minute  secrets  and  great  laws,  and  the  application  of  this  sincere 
knowledge  to  man's  poettlon  in  nature  continue  to  be  the  motive 
spirit  in  this  aecond  generation  of  the  Academy's  life  and  be  traas- 
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Personal  recollecUonB  of  Dr.  Johnson  were  then  glv«a  by  Hessrs. 
Roe  and  Upham,  while  ProfesBOr  Wlnchell,  as  one  of  tlw  charter  mem- 
ben,  gave  quite  a  sketch,  though  Infonnal,  of  Dr.  Johnson's  founding 
of  th«  Academy,  of  the  character  and  method  of  hie  work  in  the  study 
of  Fungi,  and  an  enumeration  and  estimation  of  his  published  papers. 

The  names  of  8.  R.  Child  and  Prof.  ]?.  J.  Wulliug  were  proposed 
for  membership  by  the  Secretary  and  Mr.  Roe  and  that  ol  Edgar  Reed 
by  Mr.  Roe  and  the  Secretary;  for  all  these  tbe  Secretary  was  directed 
to  cast  the  Academy's  ballot  for  membership.      Done. 

The  following  amendment  to  the  constitution  was  offered  by  Mr. 
Roe,  action  to  be  token  at  tbe  next  meeting:  "To  amend  Art.  1  so 
that  Its  name  shall  read  'Minnesota  Academy  of  Science',  and  leaving 
out  the  word  'Natural.'  Also  that  Art  6,  relating  to  the  Roard  of  Trus- 
tees, be  amended  so  as  to  make  'the  Vice  President  of  the  Academy 
an  ex-otBclo  member  of  the  Board,  and  that  four  members  shall  con- 
stitute a  quorum.' 

At  8:45  Mr.  H.  B.  Norton  gave  his  report  on  "Some  recent  Studies 
of  the  Drift,  bearing  on  the  'Great  Geological  Purale',  Illustrated  by 
pbotographs  and  erratics  from  this  vicinity."  Mr.  Norton  described 
three  kinds  of  glaciers:  (1)  stream,  as  In  Swltserland;  (2)  mixed, 
as  in  Alaska;  (3)  the  Piedmont,  spreading  out  by  Its  own  weight  The 
speaker  did  not  believe  that  the  "Piedmont"  form  existed,  and  so  did 
not  bring  drift.  Only  sharp  rocks  are  reported  on  glaciers  and  there 
are  no  such  sharp  rocks  In  our  bioralnes.  The  speaker's  main  point 
was  that  our  drift  was  tbe  result  of  water  action  and  not  glacial 
action.  He  cited  the  sand  water  deposit  of  some  50  feet  In  the  Cedar 
Lake  hill,  the  gravel  cones  In  the  Cannon  river  valley  near  Red  Wing, 
his  finding  polished  rock  under  tbe  cones  and  circular  strlatlons 
around  them,  such  as  is  done  by  water  and  not  by  Ice.  He  described 
the  gravel  ring  about  Minneapolis,  with  sand  toward  the  center  and 
black  earth  in  the  center,  such  as  would  be  made  by  a  swirl  of  water. 
How  could  the  soft  rocks  with  mica,  such  as  cannot  withstand  a  single 
Minnesota  winter,  have  t>een  brought  by  the  glacier?  How  could  the 
field  of  some  EiOO.OOO  rocks,  from  one  half  to  about  three  quarters  of 
a  ton,  polished  all  over,  which  were  found  around  Franklin  Av.  and 
the  river,  have  been  made  by  ice?  Then  those  rocks,  which  are  too 
large  to  be  rolleil  over  and  over,  are  not  polished.  Rocks,  too,  are 
found  on  the  bills  and  alone  In  valleys:  glaciers  do  not  melt  fast 
enough  to  do  this  work.  The  cross-hatched  strlatlon  on  the  bed  rocks 
appears  to  be  tbe  work  of  sea-ice  rather  than  glaciers.  The  "terminal 
moraines"  were  regarded  by  the  speaker  as  the  shore  beaches  ot  this 
inland  sea. 

It  was  the  sense  ot  Mr.  Norton's  greatly  Interested  bearers  that 
he  should  continue  his  evidence  at  the  next  meeting  and  that  there 
should  be  a  cbanco  for  a  discussion  of  the  question.  Adjournment  at 
10:20. 

HARLOW  QALEt,  Becretarv. 
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280(ft  Meelino,  March  6th,  1906.  in  the  Directore'  room,  Public  Library 
Building. 

Vice  PresldcDt  Winctaell  la  the  chair:  24  members  and  gue&ta 
present 

Moved  by  Koe  that  the  amendment  lo  the  conatltutlon  changing 
the  name  to  the  "ASInnesota  Academy  of  Science",  according  to  the 
notice  given  at  the  last  meeting,  be  adopted.  Seconded.  After  some 
discussion  it  was  carried.  Similarly,  the  other  proposed  amendment, 
adding  the  Vice  President  ex-olBclo  as  a  niember  of  the  trustees,  was 
adopted. 

Mr.  Roe  again  spoke  of  the  desirability  of  getting  vomen  mem- 
bers and  moved  the  membership  dues  of  women  be  rebated  from  |5. 
to  53.  for  one  year  from  date.  Seconded  snd  carried  In  the  amended 
form  "That  membership  dues  required  from  lady  members  for  one 
year  from  date  be  (6,  but  that  $3  be  remitted." 

At  8:30  Mr.  H.  B.  Norton  resumed  his  presentation  of  the  drift 
as  due  to  water  rather  than  glacial  action.  He  quoted  from  Dawson 
and  Alex.  Wlnchell  in  support  of  this  theory  discussed  the  "Drift- 
less  Area"  In  Wis,  as  due  to  water  alone,  for  it  was  not  a  plateau, 
88  all  the  large  rivers  now  ran  through  It,  and  be  did  not  consider 
that  the  glacier  came  nearer  It  than  the  north  shore  of  lake  Superior, 
1.  e.,  about  400  miles. 

Animated  discussion  at  9  o'clock;  Sardeson  speaking  of  the  per- 
sonal equation  In  scientific  work  and  described  the  Greenland  glacier 
and  what  It  probably  could  do  here  and  the  tact  of  large  stones 
dropped  In  Iowa  on  fine  clay. 

Mr.  Upbam  appreciated  the  speaker's  observations,  but  reminded 
him  that  the  glacial  theory  was  not  tbe  work  oZ  any  one  man,  but 
of  many  men,  and  any  single  observer'^  results  must  be  compared 
with  many  others.  He  added  that  J.  W.  Spencer,  the  geologist  of 
Missouri  and  Georgia,  also  held  to  tbe  Qoatlng  Ice  theory  of  Dawson, 
by  whom  be  was  educated.  Yet  the  great  majority  of  geologlstB  held 
to  tbe  glacial  theory. 

Mr.  Norton  replied  for  ten  minutes. 

At  9:25  Professor  H.  L.  Osbom  of  Hamlice  University,  presented 
some  "Remarks  on  Cltnostomum  Marginatum." 

Adjournment  at  10:10. 

HARLOW  GAU!!,  Secretary. 

'281s(  Meeting,  April  2d,   1906,  Direcioj-s'  Boom,  Fublic  Library. 

Vice  President  Winchell  In  the  chair:  about  25  members  and 
'guests  present.  An  otfer  of  a  copy  of  Eaian'a  Ferns  of  America  was 
received  from  Dr.  W.  H.  Leonard.  The  offer  of  Henry  W.  Eustls* 
collection  of  butterlles  and  moths  by  means  of  a  public  subscription 
-tvas  explained  by  Winchell  and  Oeatlund. 
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Prof«SHor  O.  W.  OeetluDd  showed  and  explained  an  Interesting 
specimen  of  a  "Walking  Stick",  sent  troin  Java.  The  names  of  Mlas 
Gratia  Countrymen,  Daley  S.  Hone,  Clara  K.  Leavitt  and  Elizabeth 
Fose  were  proposed  by  Mr.  Roe  for  membership,  duly  seconded,  and 
carried. 

Individual  letters  were  sugeested  to  be  written  to  our  congress- 
men in  favor  [>r  not  In  favor,  according  to  our  Individual  Judge- 
ments, of  the  government's  adoption  of  tlic  metric  system. 

Owing  to  the  absence  of  prof.  F,  W.  Sardeeon,  his  announced  paper 
"On  the  Primitive  Discoid  Crlnoldal  Root  and  Camarocrinus"  was 
read  by  title. 

At  8;  30  Dr.  H.  L.  Lyon,  of  the  Botanical  Dept.  at  the  University 
of  Minnesota,  gave  a  review  of  the  botanical  experiments  of  Luther 
Burbank  of  Calll,  as  contained  in  Haywood's  late  book  on  Burbank, 
"New  Creations  in  Plant  Life",  and  compared  with  other  sources. 
Discussion  of  the  drift  by  WInchell  and  Norton.  Adjournment  late. 
HARLOW  GALE,  Secretary. 


•iiza  Meeting.  Tuesday,  3iay  8rt,  1906,  Dircclora'  Room,  PuBIic  Library. 

President  Walker  In  the  chair:     13  members  and  guests  present. 

The  paper  of  the  evening  was  "The  Sewer  System  of  Minneapolis: 
its  Development.  Topography,  Geology,  iknd  Engineering  Problems," 
by  City  Englnee.'  Andrew  RInker.    (Printed  In  this  Bulletin:) 

An  animated  discussion  followed  by  ifardeson  and  Mr.  RInker  on 
the  proposed  plan  of  diverting  Bassett's  creek  through  the  chain  of 
park  lakes  Into  Minnehaha  creek. 

President  Walker  then  gave  an  informal  tribute  to  Mr.  RInker's 
work  lor  the  city,  pralaing  his  honesty,  Integrity,  and  Judgement. 
Though  on  the  other  aide  In  politics  Mr.  RInker  had  been  kept  for 
30  years  in  this  office  which  is  more  lmportc.nt  than  that  of  mayor. 
The  money  has  been  expended  In  our  KnglneerIng  Department  as 
well  as  In  any  city  In  the  country. 

Moved  by  the  President,  seconded  and  carried,  that  Mr.  RInker 
be  given  a  vote  of  thanks  tor  his  very  Interesting  and  Intelligent 
address. 

At  10:15  Vice  President  WInchell  apoke  on  an  endowment  for 
the  Academy,  .13  he  had  su^ested  some  years  ago,  by  means  of  a 
donation  from  several  lumbermen  of  cut-over  land.  He  said  some 
preparation  ought  to  be  made  to  present  Ihie  to  the  next  legislature. 
Moved  by  him,  and  seconded  by  Roe,  that  a  committee  of  three  be 
appointed  by  the  President,  of  which  the  President  should  be  the  chair- 
man, for  the  purpose  of  getting  an  endowment  tor  the  Academy. 
Carried.  Discussion  as  to  getting  subscriptions.  Adjournment  at 
10:30. 

Immediately  called  to  order  again  by  President  Walker.  Moved, 
seconded  and  caVrled  that  the  Secretary  cast  the  ballot  of  the  Academy 
for  the  following  persons  present  (or  membership:— Dr.  C.  N.  Spratt, 
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Dr.  P.  A.  AumesB,  Professor  Dr.  T.  O.  Lea,  Dr.  E.  J.  Brown,  and  Mr. 
a.  Lemere.      Done.    Adjournment  at  10:43. 

HAHLOW  GALE,  Sccrrtory. 

283(1  Meeting,  June  Gth,  1906,  Directors'  Room,  Public  Libntrir, 

President  Walker  In  tbe  cbalr:  about  16  members  and  sueets 
proseot 

Mr.  Henry  W.  Bustla  exhibited  bis  collection  of  some  3000  but- 
terflies  and  moth^,  described  bis  own  Intarest  and  methods  In  collect- 
ing them,  gave  a.  considerable  description  of  the  specimens,  and  showed 
Bome  of  their  evolutionary  bearings. 

Moved  by  Amdt  that  Mr.  Eustis  be  given  the  Academy's  thanks 
for  bis  very  interesting  lecture  and  the  exhibition  o(  his  collection, 
and  urged  him  to  publish  a  list  of  the  Lepldoptera  of  Minnesota. 
Seconded  by  Wlnchcll  and  carried.    Adjourned  at  9:40. 

HARLOW  GALE,  Becrctarv. 

ZHth  Meeting,  Tuesday,  Oct.  2d.  1906,  in  the  Academy's  neu)  Mitaeum 


(In  the  second  floor  of  the  newly  finished  south  wing  of  the  Public 
Library  Build  In);.) 

Vice  Presldcht  Wlnchell  In  the  chair:  IT  members  and  guests 
present 

After  reading  the  minutes,  as  usual,  the  Secretary  reported  on 
the  acquisition,  during  the  past  summer,  of  the  collection  of  but 
terflies  and  moths,  collected  by  Henry  W.  Bustls,  by  the  raising  of 
nearly  $500,00  ln  subscriptions  from  frleuds  of  the  Academy  and  of 
Mr.  Bustis.  The  Secretary  was  asked  to  make  arrangements  for  the 
formal  presentation  of  the  Bustis  collection,  which  is  now  on  exhibi- 
tion near  the  door  o!  the  museum,  In  the  name  of  the  subscribers. 

Mr.  Roe,  curator  of  the  museum,  then  described  the  rehabilitation 
of  the  museum  during  the  summer,  after  Its  being  moved  out  of  the 
way  in  the  halla  and  the  directors'  room,  from  Its  formw  place  In  the 
corresponding  room  in  the  old  wing  (now  used  for  the  Art  Book 
room),  for  the  last  two  years.  The  expense  of  finishing  this  second 
floor  of  the  new  wing,  as  well  as  of  the  Art  Oallery  on  the  fioor  above, 
had  been  advanced  to  the  Library  Board  by  President  T.  B.  Walker. 
Nearly  1500.00  had  been  spent  in  cleaning  and  reinstalling  the  collec- 
tions, $2G5  being  for  the  renovation  of  the  cases,  nearly  every  one  of 
which  was  somewhat  broken,  and  putting  new  and  heavy  castors  under 
them,  (200.00  being  for  the  services  of  Mr.  Roe  and  his  assistants  In 
cleaning  and  arranging  the  collections  In  the  cases.  Little  serious 
damage  had,  fortunately,  taken  place,  although  some  specimens  had 
dlsapiiwared. 

Thus,  after  five  weeks'  woi;k.  the  museum  had  been  opened  to 
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rlsltors  dnrlng  the  Q.  A.  R.  week  In  August  and  for  State  Fair  week 
In  September.  Since  tben  Curator  Roe  has  been  directed  by  tlie  trus- 
tees to  charge  the  former  admission  fee  ot  ten  cents  for  adults  and 
flT«  cents  for  chlldrsn. 

Ur.  Roe  then  spoke  of  the  necessity  for  a  permanent  curator  to 
answer  questions  and  give  Information,  besides  being  a  care-taker  of 
the  collections,  and  a  mere  watchman. 

Prof.  Sardeson  spoke  at  length  on  the  functions  ot  tho  Academy, 
Its  museum.  Its  young  men,  and  Ita  publications. 

Hies  Countryman,  librarian  of  the  Piibllc  Library,  explained  the 
relations  of  the  Athenceum  to  the  Library  Board,  and  auggeated,  as  she 
had  before,  a  similar  lease  and  conjunctlou  between  the  Academy  and 
the  Library  Board  so  that  the  Library  wculd  have  more  official  con- 
nection with  the  museum  tor  the  purpose  of  caring  tor  it 

A  guest,  Mr.  David  Boyle,  of  Toronto,  Canada,  was  called  upon 
and  gave  a  most  interesting  talk,  from  hia  own  experience  as  curator 
and  his  wide  travel,  on  the  needs  and  opportunities  ot  a  curator. 

Informal  reports  were  given  by  aeveial  members  on  their  sum- 
mer's scientific  work  or  reading,  especially  by  Sardeson,  who  gave  a 
very  Interesting  sketch  ot  bis  accompanlug  a  member  ot  the  XJ.  S. 
Oeotoglcal  Survey  on  a  trip  through  southern  Minnesota  for  evidence 
on  glacial  work.     Adjourned  at  10  P.  M. 

HARLOW  GALB,  Becretan/. 

aSSth  Meeiing,  Wednesday,  Hov.  2d,  190G,  in  the  New  Miiteum  Room. 

Vice  President  Wlnchell  In  the  chair:  13  members  and  guests 
present. 

A  paper  "On  some  Modem  Conceptions  of  Science"  was  read  by 
Miss  Julia  B.  Cllttord,  of  the  Eiast  High  School.  Discussion  followed 
from  9:05  to  9:30  by  Wlnchell,  Random,  Child  and  Gale.  A  vote  ot 
ttianks  and  appreciation  was  moved  by  Roe  and  voted  to  Miss  Cliltord 
for  her  very  learned,  Interesting,  and  stimulating  paper. 

As  the  hour  was  then  so  advanced  Mr.  Norton  did  not  desire  to 
begin  his  paper  "On  the  Causes  of  Elarthquakes",  so  It  was  agreed 
to  postpone  that  subject  until  the  next  meeting.  Adjournment  at  9:45. 
HARLOW  GALE,  Secretary. 

286(ft  Meeting,  Wedneadav,  Dec.  5th,  1906,  i«  (he  Wcw  Muteum  Room. 

Vice  President  Wlnchell  In  the  chair:  about  20  members  and 
guests  present. 

A  paper  "On  the  Causes  ot  Earthquakes"  was  read  by  Mr.  H.  B, 
Norton,  giving  an  extensive  review  of  the  causes  (1)  by  volcanoc  ac- 
tion, and  <2)  by  faults  ot  the  earth's  crust. 

Mr.  Upham  then  gave  a  detailed  account  of  the  late  California 
earthquake,  based  on  an  article  he  had  latt'ly  written  for  the  Victoria 
Institute  ot  London. 
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DiscuSBloD  [ollowed  by  Amdt,  who  asked  Winchell  about  the  fault 
at  Hastings;  ty  Random  on  the  phyaics  ol  wave  propagation  in  rocJi 
and  aoil;  by  Norton,  who  objected  to  dasalDg  faults  with  smaller  veins 
and  joints;  while  Winchell  regarded  them  ns  only  different  degrees 
of  motion  of  the  earth's  crust  .Thus,  after  a  most  Intereetlng  meet- 
ing, the  Academy  adjourned  at  10:10. 

HARLOW  GALE,  Secretory. 

t  ffte  Neto  Muteitm 


Vice  President  Winchell  preBltJlng:  26  members  and  guests  present 

The  treasury  balance,  reported  by  the  Treasurer,  Bdw.  C.  Gale, 
bad  Increased  during  the  year  from  (323.41  to  242.98,  due  to  a  parti- 
cipation Id  the  admission  receipts  to  the  museum. 

The  Corresponding  Secretary  reported:  Acquisitions  during  1906, 
making  a  total  of numbers  in  the  Academy's  library. 

The  Kecordlng  Secretary  offered  the  following  memorial:— 

"The  Minnesota  Academy  of  Science  wishes  to  make  a  slight 
record  in  memory  of  our  lite  member,  Mr.  R.  J.  Mendenhall,  who 
died  Oct.  25th,  1906,  aged  . .  years.  Mr.  Mendenhall  was  elected  a 
member  o(  the  Academy  on  Mar.  4th.  187^,  at  Its  first  regular  meet- 
ing after  Its  organization.  He  kept  up  his  active  membership  until 
1890,  when  he  became  one  or  our  two  lite  members  (the  other  being 
Btahop  McGolrIck).  His  scicr.tlflc  interest  is  evidenced  by  bis  faithful 
attendance  at  the  meetings  for  many  yeais  and  by  his  three  papers, 
read  before  the  Academy,  on  bis  eatomoloeical  and  botanical  subjects 
which  be  loved  and  lived  with  during  his  long  and  beautiful  life.  The 
silent  beauty  of  the  flowers,  which  he  cultivated  and  studied,  was  a 
most  fitting  environment  and  reflection  of  his  own  serene,  peaceful, 
and  lovely  life." 

Moved  by  Child,  and  voted,  that  this  memorial  be  adopted. 

At  8:30  Mr.  A.  Jackson,  Resident  Engineer  of  the  Great  Northern 
Railway,  described  "The  Flllfng-ln  of  the  Bryn  Mawr  marsh  Bog"  for 
tbe  new  freight  yard.  Abstract  as  follows: 

In  1895  it  was  decided  that  more  rcom  was  necessary  tor  tb« 
Clearwater  freight  yard  and  the  only  available  ground  was  across  the 
Bryn  Mawr  swamp.  Consequently  we  determined  to  fill  the  same  with 
material  from  the  high  cliff  at  Cedar  lake.  Tbe  steam  shovel  sUrted 
work  at  Cedar  lake  pit  on  Aug.  29,  1905. 

The  Bryn  Mawr  bog  extends  from  a  point  about  400  feet  west  of 
Laurel  Ave.,  measured  along  the  tracks  as  they  originally  existed,  to 
within  a  couple  of  hundred  feet  of  Superior  Av,  a  total  distance  of  from 
1^00  to  l„'>00  feet.  The  bog  consists  of  a  peat  bed  on  top,  from  I'A  to 
7  ft.  thick,  lying  on  a  stratum  of  shell  formation  from  6  to  12  ft  thick, 
and  below  this  a  deep  stratum  of  greasy  clay. 

Shortly  after  the  fllllng-ln  began  soundings  were  taken  with  a 
%-inch  sounding  rod.  such  tests  being  taken  about  SO  ft.  apart,  and 
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tfee  work  was  done  by  hand.  With  such  power  we  were  only  able  to 
get  dowQ  to  a  maximum  of  30  ft.  Aa  It  was  very  hard  to  get  the 
roda  down  to  tbla  depth  we  supposed  we  had  gotten  Into  a  good  solid 
foundatiOQ  to  support  the  filling.  But  soon  the  track  began  to  settle 
3  to  3  ft.  in  a  night,  and  great  cracks  would  appear,  Bhowlng  where  the 
underlying  foundation  had  settled  or  slipped  out.  This  happened 
repeatedly  and  some  said  tt'at  the  Bryn  Mawr  bog  could  never  be  filled, 
but  there  was  foundation  somewhere  between  Minnesota  and  China, 
and  so  we  kept  filling  In. 

During  March,  1906,  four  holes  were  sunk  with  a  well-drilling 
machine.  Hole  No.  1,  as  shown  on  the  diagram,  was  Just  outside  the 
limits  of  the  new  fill  and  opposite  the  point  of  greatest  settlement 
The  drill  wss  put  down  to  a  depth  of  92  ft.  and  was  still  In  greasy 
clay.  At  this  depth  the  drill  buckled  on  account  of  the  lateral 
pressure  from  the  entire  ground  moving  toward  the  north.  Hole 
No.  2  was  sank  outside  the  fill  In  the  same  manner,  and  at  a  depth 
of  <Z  ft  we  ran  into  a  gravel  stratum  underlying  the  clay,  and  in  this 
gravel  we  struck  a  flowing  well.  Hole  No.  3  was  sunk  to  a  depth  of 
58  ft,  when  we  encountered  gravel  and  a  flowing  well.  Hole  No.  4 
was  sunk  through  the  new  flll  at  about  the  point  of  greatest  settle- 
ment. At  a  depth  of  71  ft.  the  drill  was  still  la  our  new  gravel  filling. 
As  the  grade  of  the  new  flll  was  only  12  ft  above  the  natural  surface 
of  the  ground  this  shoved  that  the  settlement  at  that  point  was  5S  ft, 
or,  m  other  words,  that  the  original  material  had  been  ehoved  out 
ahead  of  the  filling  to  the  depth  of  68  ft.  The  settlement,  however, 
did  not  stop  at  this  point,  for  It  wae  neceeeary  several  times  after- 
wards to  raise  the  flll  to  keep  the  embankment  up  to  the  established 
grade.  Thus  I  estimate  that  the  total  settlement  was  from  SO  to  90 
ft  At  this  depth  a  Arm  bottom  was  evidently  found,  for,  although 
there  has  been  a  little  settlement  since.  I  think  this  Is  more  from  the 
material  packing,  as  is  experienced  In  all  new  fills  during  the  fall  and 
winter. 

Thus  the  ailing  stopped  July  20,  1906,  nearly  11  months  after  It 
was  begun,  and.  Instead  of  the  estimated  material  of  211,000  cubic 
yards.  It  required  about  500,000  cubic  yards.  The  greasy  clay  in 
the  bog,  which  slid  or  was  pushed  out  ahead  of  the  gravel  filling, 
raised  up  a  creacent-ahaped  tract  of  several  acres  to  the  north  of  the 
tracks,  towards  Laurel  Avenue,  to  about  20  ft  higher  than  Its  natural 
bog  level,  seaming  it  with  great  cracks  several  feet  wide  and  deep. 

After  many  <]uestfons  and  much  examination  of  Mr.  Jackson's 
plan  and  fine  series  of  photographs  Mr.  Wlnchell  followed  at  8:60 
with  "A  Review  of  the  Geology  of  the  Bassett's  Creek  Valley,"  of 
which  the  following  are  the  notes:  This  BrynMawr  marsh  or  bog 
la  only  part  of  the  large  region  like  the  Mississippi  gorge  below  the 
falls.  The  speaker  was  first  attracted  to  the  subject  In  1876,  as 
State  Geologist  The  gorge  between  here  and  Fort  SnelUng  was  dif- 
ferent from  that  above  and  below  the  city.  He  found  the  Bassett's 
gorge  went  through  the  chain  of  lakes  (Isles,  Cedar,  Calhoun,  and 
Harriet)  and  thence.  In  some  unknown  way,  Into  the  Minnesota  river. 
Bassett's  creek  flows  over  the  moralnic  drift  and  strikes  the  surface 
materials  of  the  old  gorge  about  inglewood  springs.      The  Olenwood- 
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Inglewood  oprlngB  are  not  reallr  sprliiEB.  but  artealaa  wella  through 
the  same  strata  as  found- In  Mr.  Jackson's  test  holes. 

Another  gorge  the  speaker  found  from  the  mouth  of  Rice  creek, 
IG  miles  up  the  river,  off  east  through  the  chain  of  lakes  north  of  St. 
Paul  to  Uie  moutb  of  Trout  creek  at  the  toot  of  Dayton's  bluH  in  St 
Paul.  Although  not  so  definite  a  ralley,  this  was  a  more  direct  route 
than  either  of  the  two  later  right-angled  courses.  As  the  MlBalsslppl 
river  or  its  ancestor  always  existed  somewhere  here  between  the 
archaen  areas  in  Wisconsin  and  in  Minnesota,  this  Rice  and  Trout 
creek  valley  was  undonbtedlT  an  ancient  course  of  the  MlBslsslppl 
river.  This  course  was  Interrupted  by  the  first  glacier,  that  which 
came  from  the  northeast,  until  Its  deposited  till  tilled  the  old  straight 
gorge  and  turned  the  river  into  the  forge  of  the  Bassett's  creek  valley. 

After  a  long  Interglaclal  period  came  another  glacial  disturbance 
from  the  northwest  which  cut  off  the  Bassett's  creek  course  and  turned 
th«  river  into  Its  present  channel  between  here  and  Fort  Snelllng. 
The  speaker  measured  the  recession  of  the  falls  since  Hennepin's  time 
and  calculated  therefrom  that  from  7,000  to  S.OOO  years  had  be«i 
occupied  In  cutting  this  third  and  last  gorge  from  Fort  Snelling  to 
the  Palls  of  St.  Anthony.  Applying  this  datum  to  the  Bassett's  creek 
route  It  makes  some  16,000  years  for  the  excavation  of  the  Bassett's 
creek  gorga 

There  Is  no  posBlbillty  of  measuring  In  years  the  first  Mississippi 
route  by  way  of  Rice  creek  to  Dayton's  bluff  In  SL  Paul. 

In  the  discuasian  following  Mr.  Upham  spoke  of  the  great  value 
and  Importance  of  Professor  Wlncbell's  early  estimate  of  the  river's 
cutting,  along  with  that  of  Niagara.  Professor  Wlnchell's  calculation 
of  the  date  of  the  last  QIaclal  epoch  having  preceded  that  baaed  on 
the  recession  of  Niagara  falls  by  Ollbert.  Prof.  Sardeson  spoke  of  the 
bog  at  Eden  Prairie  on  Purgatory  creek,  where  the  M.  &  St.  L.  Ry. 
had  put  In  a  large  cement  culvert  which  was  cracking  and  going 
apart  with  the  continued  settling  of  the  filling;  also  of  a  bog  in 
England  which  was  covered  with  a  layer  of  cotton  waste  and  then 
evenly  with  dirt  so  as  to  permit  no  bulging  in  any  one  part;  also  of  a 
small  bog  by  lake  Phelan  near  St.  Paul. 

The  nominating  committee,  Norton,  Oestlund,  and  Spratt,  reported 
In  favor  of  the  re-election  of  the  present  ofBcers.  Moved  by  Child, 
seconded,  and  carried  that  the  Secretary  cast  the  ballot  of  the  Acad- 
emy for  the  re-eelctlon  of  the  present  ofBcers.  Thus  the  following 
were  elected  for  1907: 

Fretiaenl:    T.  B.  Walker. 

Tice-President;    N.  H.  Wlnchell. 

Recording  Secretary:    Harlow  Qale. 

Corresponding  Secretary:    O.  W.  Oestlund. 

Treasurer:     Edw.  C.  Gale. 

Tnitteeg:    Dr.  T.  S.  Roberts,  O.  W.  Oestlund. 

Prof.  Oestlund  spoke  again  of  the  necessity  of  moving  tbe  Acad- 
emy's books  from  his  laboratory,  or  he  himself  would  have  to  move 
out;  also  that  the  risk  of  tire  there  was  too  great  tor  the  valuable 
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accumulation  of  from  |3,0OO  to  $4,000  worth  of  books  recslTod  hy  tbe 
CorreBpoodlng  Secretaiy  yearly.  He  ao7«d  that  a  committee  be  ap- 
pointed to  collect  and  remove  to  this  new  museum  room  all  the  books 
and  pampblets  of  the  Academy. 

Secretary  Oestlund  was  appointed  to  efCect  this  removal.    Adjoam- 
ment  at  10:15. 

H.  Gale,  Secretary. 


President  Walker  presiding;  nearly  30  members  and  guests  pres- 
ent. 

Mr.  Qllbert  Random,  of  the  North  High  School  read  a  thorough 
"Review  of  the  Various  Theories  of  Gravltatloa"  from  8:10  to  9. 

The  discussion  was  opened  by  President  Walker,  who  had  bad 
much  interest  and  thought  on  this  subject  since  his  study  of  New- 
ton's Prtnclpla  In  his  young  manhood. 

Vice-President  Wlnchell  expressed  his  admiration  for  the  learning 
showed  in  tbe  paper,  but  cODfessed  that  tbe  present  conflicting  and 
highly  developed  theories  were  too  complicated  for  him  to  under- 
stand without  special  study.  After  further  discussion  Mr.  Random 
added  some  closing  explanations. 

At  9:30  the  Secretary  gave  some  informal  "Notes  on  the  history 
of  Mind  Cures,  especially  of  'Christian  Science'  in  Minneapolis."  These 
notes  were  begun  20  years  ago,  when  the  flrst  general  interest  in  men- 
tal healing  was  evident  In  Minneapolis  and  before  the  special  form  of 
"Christian  Science"  was  heard  of  here.  All  tbe  various  forma  of 
mind  cures  were  reduced  by  the  speaker  to  the  simple  practice  of  sug- 
geetlon,  even  though  its  physiological  connection  of  mental  expecta- 
tion and  accession  of  bodily  vigor  was  not  as  yet  known.  Consider- 
able discussion  followed. 

The  removal  of  the  Academy's  library  from  various  places  at  the 
University  to  the  Museum  room  was  announced.  Adjournment  at 
10:05, 

H.  Gaie,  8ecrelar)f. 

289(fc   Meeting,    Tuesday.   March    5tA,    1907,  Director*'   Boom.   Pablic 
Library. 

President  Walker  presiding;  about  100  membera  and  guests  pres- 

Dr.  Thomas  S.  Roberts  gave  a  most  valuable  and  interesting 
description  of  "Bird  Life  In  Minnesota."  illustrated  by  about  100  from 
bis  own  original  collection  of  some  800  lantern  slides  photographs  of 
birds  of  Minnesota  and  their  habits. 
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I  unaDlmous  rising  vote.    Adjonrament 
H.  Oale,  Becretarp. 


Profeesor  C.  W.  Hall  was  called  to  the  chair  at  8:10  In  the 
absence  of  President  Walker.    About  100  members  and  guests  present 

A  paper  on  "The  Prehistoric  AbortgineB  of  Minnesota  and  their 
Migrations"  was  read  br  Professor  N.  H.  WInchell  and  is  already 
printed  in  the  "Popular  Science  Monthly."  September,  1908.  (Abstract 
In  this  bulletin). 

After  some  discussion  of  this  scholarly  and  Interesttng  paper  the 
Academy  adjourned  at  10  P.  M. 

H.  Gau,  Secretarv- 


President  T.  B.  Walker  presiding;  25  members  and  guests  present. 

The  Secretary  offered  the  following  memorial,  which  was  then 
ordered  to  be  Inserted  in  the  minutes  of  the  Academy: 

"The  Minnesota  Academy  of  Science  wishes  to  record  its  loving 
remembrance  and  scientlflc  appreciation  of  Ita  charter  member,  Dr. 
W.  H.  Leonard,  who  died  April  29th,  1907,  aged  82  years.  As  one  of 
the  charter  members  of  the  Academy  Dr.  Leonard  was  electetd  a  trus- 
tee at  its  organitatlon  on  Jan.  6th,  1ST3.  He  was  for  some  years 
chairman  of  the  sections  on  the  Archeology  and  Botany  of  the  state 
and  made  acTeral  reports,  specially  his  report  on  'Ferns'  In  1876.  Hla 
Well  known  Interest  In  the  hygiene  of  the  city  was  shown  in  the 
Academy  by  hie  getting  a  committee  to  examine  the  water  of  the 
chalybeate  Springs  opposite  lower  Hennepin  Island,  at  about  the 
loot  of  5tb  Avenue  S.  B. 

"He  was  one  of  the  doxen  faithful  attendants  at  the  Academy's 
meetings  during  its  early  years;  he  kept  up  bis  active  membership 
for  over  20  years,  and  maintained  hla  intellectual  interest  In  the 
Academy  to  the  last. 

"Hla  gentle,  kindly  heart  and  his  alert  eclent;Sc  Intellect,  In  the 
midst  of  a  busy  physician's  lite,  will  always  be  held  In  affectionate 
remembrance  and  civic  honor." 

At  8:16  the  paper  of  the  evening,  "The  Weather  and  Weather  Fore- 
casting," was  given  by  Mr.  H.  B.  Osbom,  of  the  Central  High  School. 
The  speaker  described  the  great  variety  of  popular  weather  signs  and 
the  kinds  of  professional  Individual  forecasters.  He  then  described 
and  showed  some  of  the  apparatus  and  methods  of  the  U.  S.  Weather 
Bureau. 
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and  instructive  paper,  said  the  GoTernment  was  anxious  to  spread 
the  knowledge  of  Its  metbods  (this  In  contrast  to  tbe  secrecy  of  the 
proteselonal  Individual  forecaster)  and  added  some  details  from  his 
22  years  experience  In  the  Weather  Department.  More  discussion 
followed, — Prosldent  Walker  speaking  of  the  U.  8.  Bureau's  method 
having  left  pbllosophlzlng  and  practiced  instead  Bacon's  inductive 
method  based  on  a  large  collection  of  facts. 

President  Walker  reported  Informally  that  the  committee  tor 
the  re-lncorporatlon  of  the  Academy  as  a  state  institution  had  met 
with  such  legal  obstruction  for  Bitch  proposed  legislative  enactment 
that  the  project  bad  to  be  abandoned.  He  also  said  that,  although 
nothing  defloite  had  been  done  towards  a  permanent  endowment,  he 
BtlU  hoped  that  the  Academy  would  some  day  be  in  its  own  building 
with  an  endowment. 

After  a  suggestion  by  Wtnchelt  and  some  diacuBslon  it  was  moved, 
seconded,  and  carried  that  the  Academy,  through  its  president,  vice- 
president,  and  secretary,  should  offer  an  Invitation  to  the  American 
Association  for  the  Advancement  of  Science  to  bold  in  Minneapolis 
its  meeting  after  the  next,  1.  e.,  in  1908-9.  Adjournment  at  10  P.  M. 
H.  QAif .  Secretary. 

2&2d  Meeting,  June  4(ft,  1907,  Directore'  Room.  Public  Librarv- 

President  Walker  presiding;  16  members  and  guests  present. 

Professor  N.  H.  Wlnchell  read  a  paper  on  "The  Mammoth  In  Min- 
nesota," Illustrated  by  a  newly  found  tooth,  the  property  of  our 
member,  Mr.  O.  0.  Wbited.  At  the  conclusion  President  Walker 
recalled  the  presence  In  our  Museum  of  a  large  mammoth  tooth,  which 
he  had  given  the  museum  some  years  ago. 

At  S;45  Professor  O.  W.  Oestlund  spoke  on  "Celebrations  of  the 
Llnne  Anniversary,"  calling  special  attention  to  LlnnS  as  a  zoologist, 
or  Indeed,  as  a  biologist,  which  broad  scientific  characters  of  the 
great  man  are  too  often  lost  sight  of  In  his  fame  as  a  botanist.  The 
speaker  also  described  his  extraordinary  power  as  a  teacher  and  as  a 
writer  of  some  100  books  In  Latin. 

President  Walker  announced  that,  through  the  action  of  the 
Library  Board,  the  curator  of  the  museum.  Mr.  A.  D.  Roe,  had  been 
provided  with  sufficient  Income  and  an  assistant,  so  that  the  museum 
could  be  now  kept  open  all  day  and  every  day,  and  with  free  ad- 
mission. 

Mr.  Wbited  asked  as  to  the  age  of  the  Esquimaux  compared  with 
the  Mound  Builders,  and  was  answered  by  Prof.  Wlnchell  that  the 
Esquimaux  was  here  before,  during,  and  since  the  Mound  Builder, 
living  on  the  edge  of  the  ice  Held.  On  further  questions  Mr.  Upham 
caller  attention  to  Prof.  Wlncbell's  articles  30  years  ago  on  the  identity 
of  the  Mound  Builder  and  the  worker  of  the  ancient  copper  mines  of 
lake  Superior,  also  to  bis  present  series  of  articles  on  "The  Antiquity 
of  Man."  now  running  In  "Records  of  the  Past." 

The  Preaident  reported  having  written  the  proper  officers  of  the 


-abvG00»^lc 


334  Proceedings 

A.  A.  A.  S.,  Inviting  tlie  ABSOciaUon  to  hold  its  1908-9  meeUng  In 
Minneapolis.       Adjonmment  at  9:45. 

H.  Oali,  Beoretarg. 


President  Walker  presiding;   12  present 

A  report  from  Curator  Roe  was  read,  describing  tiie  increased 
attendance  at  the  museum  since  it  was  opened  free  through  the 
Llbntry  Board's  paring  the  curator  a  salarr,  and  suggesting  that  the 
library  of  the  Academy  be  put  In  shape  for  use. 

The  program  of  the  evening  being  "Informal  Reports  of  our  Sum- 
mer's Scientific  Work  or  Reading"  Professor  WInchell  reported  a  curi- 
ous accidental  deception.  On  examining  a  supposed  meteoric  stone 
by  thin  sections  he  found  It  a  flne-gralned  fragmental  rock,  with 
metallic  substances  on  the  outside.  As  he  could  not  account  for  this 
external  metallic  substance  it  Anally  occurred  to  him  that  it  might  be 
aluminum  which  had  rubbed  off  from  his  pocket  magnifying  glass, 
as  be  bad  carried  them  together  In  his  pocket.  Such  proved  to  be 
the  case,  and  he  found  stmilar  aluminum  specks  on  other  stones  of 
bis  collection.  He  also  called  attention  to  some  apparent  Indian 
Mounds  on  the  Pacific  coast  In  Oregon,  which  were  now  believed,  as 
described  by  Mr.  Upham  earlier,  to  be  of  drift  or  terminal  moraine 
origin.  The  nature  and  origin  of  the  Iron  ore  In  the  Mesabl  Range, 
which  he  had  visited  again  this  summer,  were  discussed  by  Professor 
Winchell. 

President  Walker  described  his  first  buying  of  Iron  lands  In  the 
Mesabl  Range  about  2Ei  years  ago,  and  his  tracing  the  veins  of  Iron  by 
the  bills,  water  courses  and  the  magnetic  needle. 

Professor  Oeatlund  reported  a  six  weeks  visit  to  Vancouver,  Id., 
and  his  special  studies  In  plant  lice,  some  three-quarters  of  his  30 
species  collected  there  being  new  to  science. 

Dr.  Sardeaon  reported  having  been  engaged  all  summer  in  a 
search  for  pottery  clay  near  New  Ulm  and  the  dlocovery  of  it  where 
other  searchers  had  not  found  It 

Professor  Lange,  of  St.  Paul,  reported  having  studied  on  the 
north  short  of  lake  Superior  the  Infiuence  of  wild  mammalian  life  on 
trees  and  animal  life.  Moose  and  deer,  of  which  he  had  seen  36  and 
35  respectively  in  five  days,  had  killed  the  willows  and  kept  down  the 
mountain  ash,  birch,  poplar,  and  JunC'berry;  they  had  not  touched 
the  spruce,  flr,  and  black  alder,  but  water  lilies  had  been  eaten,  leaves 
and  stalk. 

The  Secretary  reported  having  found  a  delightful  and  Instructive 
picture  of  Oerman  student  life  60  years  ago.  and  of  a  country 
physician's  work  In  Dr.  Kussmaul'e  "Jugenderrlnerungen."  Ad- 
journed at  10  P.  M. 

H.  Oaue,  Secretary. 
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294(h  Meetino.  MoiUiav,  Jfovember  ith,  1907,  Aoademtt't  MtuevM  Room. 

yice-Preaideat  Wlncfaell  presiding;  13  present. 

Mr.  S.  S3.  Woodwortli,  St  Paul,  was  propoeed  for  memberBlilp  and 

At  8:20  Professor  C.  W.  Hall  gave  a  very  'Interesting  paper  on 
"North  American  Waterways,"  beginning  with  an  outline  of  the 
river  syBtems  of  both  North  and  South  America,  then  giving  details 
of  the  proposed  improvements  of  our  Mississippi  Valley  system  . 

Discussion  followed  until  adjournment  at  10:10. 

H.  Gali,  Becretary. 

295(h  Meeting,  Monday,  December  Zd,  190T,  Academj/'a  Muaeiim  Boom. 

President  Walker  presiding;    12    present. 

The  President  reported  Informally  that  the  Academy's  Invitation 
to  the  A.  A.  A.  S.  to  hold  its  190S-9  meeting  here  had  been  sent  to 
some  20  societies  and  instltutlouB  of  the  state  to  join  the  Academy  in 
thia  Invitation.  If  this  invitation  is  accepted  it  will  be  26  years 
since  the  previous  meeting  of  the  A.  A.  A.  S.  here.  The  Secretary 
of  the  American  Elconomic  Association  had  also  been  written  to  by 
the  President,  who  was  authorized  to  extend  the  same  Invitation  to 
this  body. 

At  8:30  Dr.  F.  W.  Sardeson  began  a  paper  in  "The  Principle  of 
River  Erosion,"  being  a  criticism  of  the  usual  view  as  described  by 
Salisbury  and  Chamberlln,  and  showing  its  application  to  the  His- 
slsBlppi  river  from  Fort  Snelllng  to  the  Falls  of  St.  Anthony. 

Discussion  by  Wlnchell,  Upham,  ^all,  Norton,  and  Walker.  Ad- 
journment at  9:4E. 

H.  Qai^  Secretary. 


President  Walker  presiding;    15  persons   present. 

The  President  reported  Informally  that  the  Invitation  of  the 
Academy,  seconded  by  some  20  other  state  organizations,  had  been 
presented  last  month  to  the  A.  A.  A.  S.  at  Us  Chicago  meeting  and  our 
cause  forcibly  presented  by  Profecsors  Wiachell,  Hall  and  himselt 
They  found  that  Baltimore  had  been  already  selected  by  the  com- 
mittee for  the  next  meeting  and  that  Boston  had  been  in  the  minds 
of  the  committee  for  the  following  one.  But  no  official  actlou  had 
been  taken  on  this  latter,  and,  after  the  presentation  of  the  claims 
of  Minneapolis,  our  committee  was  assured  that  Minneapolis  had  every 
prospect  for  this  meeting  of  1909-1910.  This  would  probably  be  a 
r  meeting,  but  a  regular,  not  a  special  one. 

The  paper  of  the  evening  was  by  Mr.  Warren  Upham  on  the  "Pro- 
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gress  of  Discovery  of  the  MlselBslppl  River,  with  special  reference  to 
Minnesota  and  its  QeoKr&pby."  Discussion  of  this  very  e^bXe  and  in- 
teresting paper  by  Hall  and  Walker. 

The  year's  report  of  the  Academy's  Treasurer,  Edw.  C.  Gale, 
showed  a  decrease  In  the  balance  from  (242.98  to  f34.29,  being  duo 
to  the  publication  of  Bulletin  Vol.  IV,  No.  2,  coBtlng  about  |200. 

Notice  was  given  of  a  proposed  change  lo  the  By-Laws,  whereby 
the  meetioge  should  be  beld  on  the  first  Monday  of  the  month  in- 
stead of  the  first  Tuesday  after  the  first  Monday. 

Moved  and  carried  that  Oestlund  and  Gale  be  a  committee  to 
arrange  for  some  disposition  of  tbe  Academy's  library  to  the  Public 
Library  Board,  similar  to  the  agreement  with  Athaeneum,  and  report 
at  the  next  meetlnK. 

Committee  on  nominations. — Upham,  Hall,  and  Norton,— reported 
the  following  list  for  190S  and  they  were  electetd: 

Fretideni:    T,  B.  Walker. 

Vice-President:    F.  W.  Sardesoo. 

Corresponding  Secretary:    O.  W.  Oestlund. 

Recording    Secretary:    H.    Gale. 

Treaaurer;    Edw.  C.  Gale. 

Trustees  for  three  years:    N.  H.  Wlnchell  and  Edw.  C.  Gale. 

Adjourned  at  10:30. 

H.  GiLE,  Secretary. 


President  Walker   presiding;    26  members  and   guests  present. 

The  paper  of  the  evening,  "Healing  Forces  In  Nature,"  was  read 
by  Mr,  H.  B,  Norton,  dealing  with  the  natural  forces  In  the  mineral 
vegetable,  and  animal  kingdom,  down  to  the  present  form  In  Chris- 
tian Science,  which  was  nothing  new  In  essence. 

President  Walker  remarked  on  the  paper,  and  then  spoke  of  plana 
for  building  up  the  Academy,  and  of  Its  history  and  relations  to  the 
Library  Board.  He  hoped  there  would  be  a  hall  built  in  the  court  of 
this  building  for  public  lectures  and  meetings.  He  also  hoped  that 
before  many  years  the  Academy  would  have  a  building  of  its  own,  or 
in  conjunction  with  art,  whoie  books  would  be  more  Incidental;  so 
rather  the  opposite  of  the  present  situation. 

The  draft  for  a  contract  between  the  Academy  and  the  Library 
Board,  similar  to  that  with  the  Athensum,  and  drawn  up  by  our 
treasurer,  Mr.  Edw.  C.  Gale,  was  read  and  discussed.  Moved  that  this 
contract  be  received  and  accepted,  subject  to  such  changes  as  the 
Library  Board  may  deem  neceseary,  but  that  the  term  of  the  contract 
be  for  not  more  than  three  years.     Carried. 

Wm.  P.  Johnson.  1019  W  2Sth  St.,  was  elected  to  membership  on 
the  motion  of  Wtnchel)  anci  Walker. 
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The  AmendmeDt  to  tne  By-Laws,  making  the  flrat  Monday  In  the 
month  the  day  for  the  regular  meetings  Instead  of  the  first  Tuesday 
alter  the  first  Monday,  was  moved  and  carried,  having  been  duly  pre- 
sented at  the  last  meetlctg.  Voted  that  the  Secretary  get  together  a 
list  of  the  Academy's  offluprs  and  members  and  mako  out  "Sections" 
m  accordance  with  the  n'an  of  the  trustees.  Adjournment  at  9:50. 
H.  Gale,  Becretarii. 

298(A  Meeting,  Montla;/  Hatch  2a.  1908,  in  the  Museum  Room. 

Professor  Wlachell  prea'illng;     25  members  and  gucets  present. 

Discussion  as  to  the  pioposed  agreement  with  the  Library  Board 
as  to  the  Academy's  library.  Mr,  F.  H.  CarltoQ.  of  the  Library  Board, 
Gpoke  of  (he  Board's  attitude  of  assistance  and  also  of  the  uncertain 
character  of  the  Academy's  books  and  the  uncertain  expense  of  prop- 
erly binding  the  books. 

A  similar  proposition  to  receive,  bind,  and  catalog  and  use  the 
Academy's  books,  the  Ai^ademy  to  retain  the  ownership,  was  received 
Informally  through  Prof.  Oestlund  from  the  University  Library.  Alter 
discussion  It  was  moved  by  Prof,  Wulling,  seconded  ,&nd  carried,  that 
this  proposition  of  the  University  Library  be  also  considered  at  the 
next  meeting. 

Considerable  discussion  followed  as  to  the  procuring  of  an  original 
design  tor  the  Academy's  stationary  and  publications  through  an  open 
competition  from  art  or  school  students. 

Owing  to  the  sudden  lllneas  of  Mr.  Horace  V.  Wlnchell,  Geologist 
of  the  Great  Northern  Rallwav.  Mrs.  Wlnchell  read  his  paper  on  "The 
Origin  of  Ore  Deposits",  and  showed  a  rare  collection  of  specimens  of 
or^  and  ore-bsarlng  rocks.  The  Academy  was  greatly  Indebted  to  Mrs. 
Wlnchell  for  her  cle?.r,  Interesting  and  intelligent  presentation  of  this 
original  and  highly  valuable  paper,  and  for  her  participation,  lika- 
wlse,  In  Ihe  discussion  which  followed.    Adjournment  at  10:10. 

H.  GAI.E,  Secretary. 

299th  Meeting,  Monday,  Ajiril  Gth,  1908,  tn  the  Museum  Room. 

Vice  President  Sardeson  presiding:     about  25  members  and  guests. 

The  following  memorial  was  ottered  by  the  Secretary: 

"In  Memory,  of  A.  D.  Roe,  Lorn  June  23,  ISSS;  died  March  20,  190S. 

From  his  earliest  young  manhood  our  late  venerable  and  beloved 
curator  of  the  Academy's  museum  has  been  a  lover  and  student  of  na- 
ture. Amid  his  varied  studies  of  law,  education,  and  theology  Mr. 
Roe  has  always  studied  the  earth's  history  In  the  plants  and  rocks. 
Throughout  his  active  educational  life  of  some  thirty  years  as  a  teacher, 
pastor  and  home  misalonai-y,  hi^  never  tailing  source  of  bodily  refresh- 
ment and  mental  Invlgoratlon  has  been  these  tramps  for  the  collec- 
tion of  his   plants   and   minerals,   with   the   subsequent  examination 


-abvG00»^lc 


Proceedings 


and  classUtcatlon  of  them  In  hm  atudr.  Tbus  bis  study  at  home  has 
been  gradually  filled  wlUi  a  large  a'3d  valuable  collection  of  rare  and 
beautiful  minerals  and  fosfllls. 

On  removing  to  Minneapolis  in  1894  Mr.  Roe  soon  dlscoTered  onr 
Academy  and  ita  modest  museom.  He  wea  elected  a  member  on  Feb. 
Sth.  1S9T,  was  secretary  for  the  two  years  of  1S9S-1900,  and  a  trostee 
from  1900  continuoualy  until  his  death.  He  was  the  first  permanent 
curator  of  the  museum,  being  appointed  In  1899;  and  it  was  to  his 
knowledge,  experience,  sclen'lflc  enthusiasm,  and  business  ability  In 
this  curatorahip  that  the  Academy  is  chiefiy  Indebted  for  being  guided 
Buccessfully  through  a  trying  period  of  Its  existence. 

On  the  reopening  of  tbo  museum  In  Its  present  quarters  on  the 
third  floor  of  the  west  wing  of  the  Public  Library  Building,  after 
being  closed  from  the  winter  of  1903-04  to  the  summer  of  1906,  our 
then  SO-year-old  curator -worked  all  Bummer  with  the  enthusiasm  of 
youth  In  renovatli^  and  rearranging  the  collections.  Undoubtedly  hia 
interest  In  his  scientific  activity  and  In  the  Academy's  museum  was 
one  of  the  main  factors  in  prolonging  his  not  naturally  robust  life  to 
the  rare  and  ripe  age  of  nearly  83  years. 


The  Secretary  reported  that  the  deed  of  sale  of  the  Henry  W, 
Eustis  collection  of  butterflies  and  moths  was  now  in  the  hands  of  the 
Academy's  Treasurer,  and  that  the  transaction  was  closed  to  the 
mutual  satisfaction  of  both  parties,  about  $465.00  having  been  raised 
by  But>scriptloa  from  the  trlem;^  of  the  Academy  and  of  Mr.  Bustls  for 
this  purpose.  • 

At  8;30  the  paper  of  the  evening,  "The  Opaomic  Theory  and  the 
Kew  Hygiene,"  was  read  by  Professor  Dr.  F.  J.  Wulling,  Dean  of  the 
College  of  Pbarmacy  of  the  University  of  Minnesota.  The  very  scolarly 
and  Interesting  paper  was  discussed  by  Dr.  H.  L.  Ulrlch  and  others. 
It  has  since  been  publUhed  in  the  Northwettem  Druggist.  Adjourn- 
ment at  10:10. 

H.  Gale,  Secretory. 

sooth  Meeting,  Monday  March   2,  1908,  in  the  Directors'  Room. 

Minutes  and  business  were  dispensed  with  In  favor  of  the  speaker 
of  the  evening.  Professor  D.  Lange,  of  the  Humbolt  High  School,  St. 
Paul,  on  "Birds  and  Wild  Animals  of  Northern  Minnesota",  Illustrated 
by  many  o;lglnat  photograptu,  as  lantern  slides,  of  birds  and  deer  in 
their  natural  habitat  The  large  audience  was  intensely  Interested  In 
this  most  original  and  delightful  address  and  exhibition. 


H.  Oale,  Secretary. 
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ZQlat  Meetinff,  Mondajf,  June  1,  1908,  in  the  Muteum  Room. 

Vice  Preeldent  Sardesou  preeldlng;  about  15  present. 

Cor.  Sec'f.  O.  W.  Oestlund  showed  and  described  a  "Gollatb 
Beettci"  from  Africa. 

Professor  N.  H.  Wlnchell  read  a  rery  interesting  and  original 
paper  on  tbe  ttlstorlca)  inaccuracy  of  tbe  new  historical  painting  In 
the  State  Capitol,  Illustrating  the  discover?  of  the  Falls  of  SL  Au- 
thony.    Discussion.     [Published  In  this  Bulletin.] 

H.  Gaui,  Seoretarv. 

302d  Meeting,  Monday  Oct.  Bth,  1908,  as  the  invited  gMtU  of  the  En- 
gineers' Olub,  at  its  Club  room,  17  B.  6th  St. 

To  bear  a  moat  Interesting  paper  by  Profeseor  C.  W.  Hall  on  the 
"Water  Supplies  of  the  Twin  Cities." 

Present  from  the  Academy  among  the  entire  audience  of  some 
60  were  Hall,  Sardeson,  Wlnchell,  Rinker,  Norton,  Spratt,  Roberta, 
and  H.  Gale. 

Discussion  Joined  In  by  Wlnchell,  Sardeaon,  and  Rinker.  Adjourn- 
ment at  11. 

H.  Gau:,  Secretary. 

303d  Meeting,  Monday,  Nov.  2d,  1D08,  in  the  Mugevvt  Boom. 

President  Walker  presiding:   12  present 

The  museum's  new  curator,  Mr.  J.     W.  Franzen,  was  Introduced. 

A  most  interesting  and  valuable  paper  on  "The  Prairie  Flora  of 
western  Minnesota"  was  read  by  Mr.  Lycurgus,  R.  Moyer,  of  Monte- 
vidio.     (Printed  In  tbls  Bulletin). 

DlBcuBslon  from  9:20  to  10  by  Leonard,  Upham,  Hall,  Walker  and 
Qale. 

H.  Gale,  Secretary. 

,  in  the  Directors' 


Vice  President  Sardeson  presiding  10  members  and  two  guests 
present 

Moved  by  Wlnchell  that,  Ic  consideration  of  the  absence  of  Presi- 
oent  Walker  from  the  city,  the  annual  election  of  officers  be  post- 
poned until  the  Feb.  meeting.  Seconded  and  carried. 

Corresponding  Secretary  Oestlund  reported  652  addltlone  to  the 
Academy's  library  during  190S. 

Treasurer  Edw.  C.  Gale  reported  a  balance  of  |1G.S9  as  against' 
134.39  a  year  ago. 
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At  8:30  Mr,  H.  B.  Norton  began  a  "Symposium  on  the  Geological 
Aspect  ot  the  City  Water  Supply  Problem  of  the  Twin  Cities."  He 
gave  evidence  to  show  the  slow  rate  of  flltration  ot  water  through  sand 
rock.  Evidence  against  this  was  offered  by  Wlnchell,  and  the  discus- 
sion was  continued  by  Sardeaoa  and  Mr.  Walter  S.  Pardee.  Adjourn- 
ment at  9;  50. 

H.  Gale,  Becretary. 

305(A  Meeting,  Monday,  Feb.  Stk,  IS09,  in  the  Museum  Room. 

President  Walher  presiding:     11  present. 

A  letter  from  secretary  Howard,  of  the  A,  A.  A.  S.,  was  read  by 
Wlnchell  saying  that  the  meeting  tor  the  holiday  week  ot  1910-1911 
was  fixed  for  Minneapolis  and  requested  to  be  advised  ot  the  com- 
mittee ot  ari^ngements.  After  considerable  discussion  it  was  moved, 
seconded,  and  carried  that  a  committee  of  five  be  appointed  by  the 
president,  of  which  he  should  be  a  member,  to  select  a  local  commit- 
tee ot  some  ino  members  from  Minneapolis  and  St.  Paul,  and  make  all 
the  arrangements  tor  this  meeting  of  the  A.  A.  A.  S. 

The  following  record  of  the  death  of  Mr.  Thomas  Lowry  on  Feb. 
4,  1909,  was  offered  by  the  Secretary  and  was  adopted  and  ordered  sent 
to  the  press  and  the  family: 

"The  Minnesota  Academy  ot  Science,  like  so  many  other  orean- 
izations  of  our  city  and  state,  wishes  to  record  Its  great  loss  In  the 
(leath  of  Mr.  Thomas  Lowry.  For,  In  spite  of  alt  his  other  various 
and  absorbing  activities.  Mr.  Lowry  has  maintained  bis  membership 
in  the  Academy  for  nearly  ''.G  years  from  almost  its  beginning  In 
the  spring  at  1ST3.  While,  by  his  donations  to  our  museum  ot  the  two 
fine  specimens  ot  Egyptian  mummies,  and  by  his  keen  interest  in  the 
welfare  ot  the  museum  even  during  his  late  illness,  Mr.  Lowry  has 
again  only  shown  the  bouyant  interest  and  kindly  helpfulness  which 
has  so  remarkably  characterized  his  breadth  of  mind  and  largeness 
■ol  heart." 

The  paper  ot  the  evening,  "The  Future  Timber  Supply",  was  read 
by  President  T.  B.  Walker  (printed  In  this  bulletin)  and  discussed 
with  much  Interest. 

Wiuchell  offered  a  resolution  on  Lincoln,  suggesting  calling  the 
national  schools  of  agriculture  "Lincoln  Schools  of  Science."  Adopted, 
and  the  secretary  was  instructed  to  forward  a  copy  to  our  repre- 
sentatives In  congress. 

Whereas,  this  meeting  of  the  Minnesota  Academy  ot  Science  takes 
place  near  the  date  of  the  one  hundredth  anniversary  of  the  birth  of 
Abraham  Lincoln,  and  whereai  It  is  suitable  and  incumbent  on  the 
American  people.  In  gratitude  for  the  great  service  and  sacrifice  ren. 
dered  by  him  to  the  fundamental  elements  of  American  civilization,  to 
perpetuate  his  name  and  to  lienor  it  by  inscribing  it  In  conspicuous 
places  where  the  youth  may  frequently  be  reminded  of  the  ezcellence 
of  his  character,  and  ichereas  the  American  Congress  has  by  a  com- 
mission appointed  tor  this  purpose,  after  lor.g  and  extended  consid- 
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eration,  recommended  the  construction  of  a  great  thoroughfare  from 
Washington  City  to  the  battlefield  of  Gettysburg  and.  ichereoi  atlll 
there  seems  to  be  room  and  opportunity  to  commemorate  the  Dame 
of  Lincoln  in  a  line  of  science  In  which  he  was  a  prominent  actor,  and; 

Whereaa  it  was  by  his  Blgr.ing  and  approving  of  the  act  of  Con- 
gress In  1861  establishing  the  State  schools  Itnown  as  Colleges  of 
Agriculture  and  Mechanic  Arts,  to  the  maintenance  of  which  this 
nation  Is  committed,  and  which  have  since  been  called'  "National 
Schools  of  Science",  of  the  United  States,  that  the  science  of  agrl- 
uclture  and  mechanics  have  teen  benefitted  and  firmly  established 
in  the  educational  curricula  of  the  country,  therefore. 

Resolved,  that  it  Is  the  opinion  of  the  members  of  the  Minnesota 
Academy  of  Science  that  the  name  of  Lincoln  ought  to  he  applied  by  . 
Congress  to  these  schools,  and  that  all  the  literature  and  all  the 
researches  from  such  schools  that  may  hereafter  be  published  ought 
to  be  labelled  and  every  wh^re  known  as  products  of  the  "Lincoln 
Schools  of  Science. 

It  is  Ihe  opinion  of  this  Academy  that  by  ao  designating  these 
schools,  while  an  Immaterial  and  uncostly  honor  would  he  conferred 
on  the  greatest  American  citiitn,  such  honor  would  be  likely  to  be 
more  influcnClal  and  more  durable  in  the  perpetuation  of  his  memory 
than  the  expenditure  of  large  si-ms  of  money  in  material  monuments 
of  any  kind." 

Minneapolis,  Feb.  S,  1909. 

The  President  nominated  Winchell,  Oestlund  and  Butler  as  a 
committee  on  nominations,  which  reported  the  renomination  of  the 
present  officers.  The  Secretary  was  Instructed  by  motion  to  cast  the 
ballot  for  the  following  officers: — 

FresiOent:    T.    B.    Walker. 

Vice  President:     F.  W.  Sardesifta. 

Cot.    Sec'y.:    O.   W.   Ostiund. 

Rec,  Sec'y.:    H.  Gale. 

Treasurer:     EMw.   C.   Gale. 

Trustees  for  three  i/eara:     0.  W.  Hall,  H.  Gale. 

Curator  Franzen  reported  that  something  would  have  to  be  done 
to  preserve  the  group  of  orangs  of  the  Philippine  collection  from 
destruction.  Referred  to  the  trustees.  Moved  and  carried  that  the 
Secretary  prepare  a  copy  of  the  "Proceeding"  for  publication  In  a 
new  bulletin  and  that  the  Academy  publiah  such  a  bulletin  as  soon 
as  possible.    Adjourned  at  9:40. 

H.  GALE,  Secretary. 


306(h  Meeting,  Tuesday.  March  2d,  1909,  in  Ihe  Museum  Room. 

About  12  persona  present.  In  the  absence  of  the  President  and 
Vice-President  and  no  quorum  of  members  being  present,  no  formal 
meeting  was  held.  But  the  announced  subject  of  the  evening,  "The 
Peychologj-    of   Music",    was   given    hy    the   Secretary,    Harlow    Gale. 
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Bhowing  in  outline,  vitb  the  aid  of  bniln  models,  charts  and  some 
simple  apparatus,  tbe  process  of  hearing  througb  tbe  ear  mechanism, 
nerves,  and  brain;  the  perception  of  tones  in  pitch,  quality,  quantity 
and  rhythm.  Helmboltz  and  Dr.  Blllrotli's  "Wer  1st  mnsikallsch?" 
vere  mucb  cited,  and  many  original  experiments  given  by  the  speaker. 
ConBiderable  discussion  folloved  until  after  10. 

H.  QALB,  Bearetarv. 

307(h  Meetinif,  Mondav,  April  hth,  1909,  ft»  th«  Directors'  Room,  of  (Ae 
Public  lAbrarv. 

PreBident  Walker  presiding;  about  3D  members  and  guests  pres- 
ent. 

"PerBonal  ImpreBBions  of  the  Panama  Canal"  were  given  by  Mr. 
Edw.  C.  Gale,  Illustrated  by  charts,  maps,  and  photographs.  The  sub- 
ject was  continued  by  Professor  C.  W.  Hall  and  gave  rise  to  many 
interesting  questions  and  much  dlscusGHlon. 

At  9:30  Professor  Winchell  explained  the  progress  of  the  pre- 
parations for  tbe  A.  A.  A.  S.  meeting  and  the  method  of  formation 
of  the  large  committee  of  100.     Adjournment 

H.  OALB,  Secretary. 

ZOSth  Meeting,  Monday  May  10th,  1909,  in  the  Directors'  Room  of  the 
Public  Library  Buiiaing. 

No  buBiness.  About  100  persone  present  to  hear  Dr.  Thotnss  S. 
Robert's  extremely  able  and  Interesting  lecture  on  "Sparrows  and 
Finches  of  Minnesota",  illustrated  from  bis  own  splendid  collection 
of  original  photographs  as  lantern  slldee. 

H.  OAIiE,  Secretary. 


In  the  absence  of  the  President  and  Tlce  President  tbe  Rec  Sec'y., 
was  called  to  tbe  chair:  about  20  persons  present 

Report  by  Curator  Franzen  on  the  improvements  In  tbe  Museum 
during  tbe  summer,  the  large  increase  in  attendance,  and  the  farther 

Infonnal  Inspection  of  the  eight  new  cases  of  Greek  vases  and 
glassware,  Chinese  idols,  coins,  a  bison  and  a  musk-ox  head,  and  a 
mammoih  tusk  from  Alaska,— all  deposited  in  the  museum  by  Presi- 
dent Walker.  Moved  that  the  thanks  of  the  Academy  be  given  to 
President  Walker  for  placing  these  valuable  specimens  In  their  hand- 
some cases  In  the  museum.    Carried. 

Symposium  on  tbe  Cook-Peary  discoveries  of  the  North  Pole; 
Joined    in    by    Norton,    Child,    Wlnctaelt,    Oestlund,    Wulling,    Brom, 
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Mackenzie,  and  Oale.  The  cosBensuB  of  opinion  was  that  Cook  had 
gained  In  public  confidence  and  Peary  lost  public  sympatby  by  ttaelr 
i«8pectlve  conduct  during  the  newspaper  controTeray. 

H.  GALE,  BeGretary- 

On  Monday  afternoon,  Oct  2B,  1909,  from  3  to  4  o'clock,  a  Recap- 
tion was  glren  to  Dr.  Frederick  A.  Cook,  the  discover  of  the  North 
Pole.  In  the  Art  Gallery  of  President  T.  B.  Walker,  803  Hennepin  Av. 
About  200  of  the  members  and  their  friends  were  present 

Committee: 
For  the  Oitv  of  MinneavolU  for  the  Minn.  Academy  of  Science. 

B,  F,  Nelson  Prof.  F.  W.  Sardeson 

Willis  Walker  Prof.  C.  W.  Hail 

F.  M.  Prince  Prof.  N.  H.  Wlnohell 

Dr.  G   Q.  EStel  Andrew  RJnker 

Dr.  C.  H.  Hunter  Dr.  T.  8.  Roberts 

Judge  D.  F.  Simpson  Dean  F.  J.  Wulling 

Miss  Gratia  Countryman  Dr.  C.  N.  Spratt 

S.  R.  Child 

Bdw.   C.  Gale 

ZlOth  Meeting,  Tuetday  Dec.  7(h,  1909,  in  the  Director*'  Room  of  the 
Public  Librarji. 

Vice  President  Sardeson  in  the  chair:  about  2G  presnt 

Miss  Mary  C.  Judd,  112  State  3t,  was  proposed  for  membership 
<by  Wiuebell  and  Gale)  and  elected. 

An  extremely  valuable  anJ  Interesting  papsr  was  read  from  8:  IS 
to  9:15  by  Mr.  Warren  Upbam  on  "Bnglaclal  and  Superglacl&l  Drift 
In  Minnesota,  the  Dakotas,  and  Manitoba."  This  paper  gave  the  re- 
sults of  additional  Held  work  during  the  past  summer  and  autumn, 
mostly  near  Winnipeg.  Discussion  till  9:46  by  Sardeson,  Moyer, 
Mackenzie,  and  Wiuebell.     (Abstract  In  this  bulleUn). 

Prof.  Winchell  spoke  on  the  matter  of  delegates  to  the  A.  A.  A.  S.  ■ 
and  by  motion  of  the  Academy  was  appointed  the  Academy  delegate 
to  the  coming  Boston  meeting.     Adjournment. 

H.  GALE,  Secretory. 

Sllfh  Meeting,  Tuetday  Jan.  itk,  1910,  in  the  Directors'  Room  of  the 
Public  Librarv. 

Annual  Meeting.  Vice-President  Sardeson  presiding;  present, — ' 
Oestlund,  Wlnohell,  Norton,  Franzen,  Decker,  Child,  Miss  Judd,  H. 
Gale  and  sis  guests.  Amendment  of  the  By-Laws,  ottered  by  WuUlng 
at  the  Nov.  meeting,  abolishing  the  membership  fee  of  15.  and  raising 
the  yearly  dues  from  |1.  to  t2.,  was  adopted. 

Curator  Franzen  spoke  again  of  the  necessity  of  sending  tor  the 
Academy's  collection  of  Philippine  bird  skins  which  had  been  several 
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years  with  Mr.  Bryan  In  Honolulu.    After  explanations  from  Wincbell 
It  was  voted  so  lo  do. 

Moved  and  carried  tbat  the  cfaalrtnan  appoint  a  committee,  not 
including  any  of  the  present  officers,  to  preeent  nominations  for 
officers.  Messrs.  Cblld,  Decker,  and  Norton  were  appointed.  Moved 
and  carried  to  postpone  the  trlectloa  of  officers  to  an  adjourned  meet- 
ing In  one  week,  1.  e..  on  Jan.  11th. 

Cor.  Sec'y.  OeBtlund  reported  634  separate  accessions  to  tie 
Academy's  Library  during  the  past  year.  He  enumerated  many  of 
the  valuable  exchanges  and  urged  chat  some  means  be  provided  for 
making  these  valuable  publications  available  for  readers.  Moved  and 
carried  to  adopt  bis  report  and  refer  his  recommendation  to  the 
trustees. 

An. extremely  Interesting  paper  on  "Extinct  Pleistocene  Mammals 
of  Minnesota"  was  read  by  Professor  N.  H.  Wlnchell,  and  discussed 
by  Sardeaon  and   otbers.     (Printed   la  tbla   bulletin). 

.   ot  the  past  and  future  of  the  Academy  until 
H.  GALE,  Secretary. 

31Ztk  Meeting,  TuesiUiy  Jan.  11th.  1910,  in  the  Museum.  Room, 

Vice   President   Sardeson   presiding;      10  members   present. 

The  chairman  spoke  ct  the  condition  of  the  Academy. 

Report  of  the  nominating  committee  from  the  last  meeting  was 
received  and  read.  Moved  by  Wlnchell  and  seconded  by  Rinker  that 
the  Secretary  cast  the  ballot  of  the  Academy  for  the  officers  reported 
by  the  committee.     Carried  and  done,  resulting  as  follows: 

President:    T.  B.  Walker. 

Fice  President:    F.  J.  Wulllng. 

Treasurer:    Edw.  C.  Gale. 

Cor.  Sec'y.:    O.  W.  Oestluod. 

Rec.  See'y.:    H.  Gale. 

Trutlees  lor  three  years:    O.  W.  Oestlund  and  F.  W.  Sardeson. 

A  letter  from  Prof.  Washburn  Was  read,  inviting  the  Academy 
\a  send  representatives  to  a  meeting  at  Pres.  Northrop's  house  to  ar- 
range for  the  meeting  of  the  A.  A.  A.  S.,  which  had  accepted  the 
invitation  from  Minneapolis  in  the  name  of  President  Northrop.  Vice 
President  Wulling  and  Pro'.  Wlnchell  were  appointed  delegates  from 
the  Academy.  Much  discussion  as  to  this  Invitation  and  the  original 
one  a  year  ago  from  President  Walker  and  a  score  of  other  organisa- 
tions; whether  St.  Paul  Joined  in  It  and  should  be  asked  to  participate 
in  the  reception  committee.  Finally  moved  and  carried  that  the  sec- 
retary be  instructed  to  answer  Prof.  Washburn's  letter  and  remind 
him  of  the  list  of  persons  and  institutions  Joining  in  the  original 
.  invitation. 

Moved  that  the  matter  of  abolishing  the  !S  membership  fee  be 
reconsidered  and  a  committee  of  three  be  appointed  to  consider  and 
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report  on  It.  Carried.  Chair  appointed  Wlncbell,  Oeatlund,  and  H. 
Gale.  Moved  to  reconsider  the  queetlon  of  annual  dues  and  that  ther 
be  raised  from  $3  as  voted  at  the  last  meeting,  to  $3.  Much  discus- 
sion.    Carried.     Adjournment  about  10. 

H.  DALE,  Becretan/. 

313th  Meetinff,  Tue»aay  Feb.  6(ft,  1910,  In  the  Museum  Room. 

Vice  President  WuHlne  presiding:  7  membcra  and  IB  guests  pres- 
ent. 

Informal  report  by  Wincbetl  of  the  committee  meeting  at  Presi- 
dent Northrop's  house  to  prepare  for  the  meeting  of  the  A.  A.  A.  S.; 
also  of  the  various  amendments  to  the  Academy's  constitution,  as 
found  by  him  in  the  office  of  the  Minnesota  Secretary  of  State.  Moved 
and  carried  that  the  various  amendments  to  the  Academy's  constitu- 
tion be  properly  collected  and  recorded  with  the  Secretary  of  State 
by  Chllda  and  Qale. 

Moved  and  carried  that  Curator  J.  W.  Frctnzen  be  elected  a  mem- 
ber and  that  his  membership  tee  and  all  dues  be  remitted  in  considera- 
tion of  his  services. 

In  "The  Continental  Ice-Sheet  a  Myth?"  Mr.  H.  B.  Norton  made 
an  elfectlve  array  of  the  evidence  against  the  Glacial  Theory  as  the 
sole  cause  of  our  drift,  illustrated  by  many  geological  specimens  and 
photographs.  Much  dtscuaBlon  followed  by  Winchell  and  othera.  Ad- 
journment at  10. 

H.  GALE,  Secretary. 

314(fc  Meeting,  Tuesday  March  8,  1910,  in  the  Directors'  Room. 

Vice  President  Wulltng  presiding:    about  40  persons  present 
Ad    extremely   able   paper    "On    the    Structure   of    the    Universe, 
being  a  presentation  of  Professor  Osborne  Reynolds'  Theory  of  Grav- 
itation" illustrated  by  eiiperlmenta,  was  given  by  Mr.  John  Mackenzie, 
M.  E.  E. 


H.  GALE,  aecretary. 

ZlUh  Meeting,  Tuesday  ApHI  5,  1910,  *«  the  Directors'  Room  of  the 
Public  Library. 

Vice  President  Wulllng  presiding:    about  25  present. 
A  report  on  "Teaching  Bacteriology  la  a  City  High  School"  was 
given  by  Miss  Elk.  Fobs,  of  the  North  High  School. 
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slide  pbotograpIiB  oftttls  Olenwood  garden,  founded  by  Miss  Butler, 
and  of  Its  use  tn  High  School  edacatloD. 

H.  OALB,  Becretarit. 

S16th  Meeting,  Tuetdaji,  May  3rd,  1910,  «t  the  Directors'  Boom. 

Vice  President  WuUlng  presiding:     about  TO  persons  present 

A  paper  on  "Tlie  Fratrle  Legumee  of  Western  MlnnesotA"  was  read 
by  Mr.  L.  R.  Hoyer  of  Montevidlo,  Minn.     (Published  In  this  bulletin.) 

A  lecture  on  "Halley's  Comet,"  Illustrated  by  many  lantern  slide 
photographs  of  this  and  other  historic  comets,  was  given  by  Professor 
F,  P.  Leavenworth,  of  the  University  of  Minnesota. 

H.  GALE,  Secretary. 

inth  Meeting,  Tuetdoy,  June  7th,  1910,  In  the  Director!'  Room. 

Vice  President  WuUlng  presiding:  about  IB  present 
An  address  on  "The  Kinds  of  Reasoning  and  the  Psychological  Evi- 
dence for  and  against  the  Existence  of  'Souls'  and  'Spirits'  "  was  ylven 
by  Mr.  Harlow  Gale. 

Much  discussion  until  adjournment  at  nearly  11  o'clock. 

H.  GALE,  Secretary. 
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CONSERVATION      OF      THE      FUTURE      LUMBER 
SUPPLY. 

By  Pmsident  T.  B.  Walkkb. 

Any  practical  plan  of  conservation  of  existing  forests 
for  a  continued  future  supply  of  lumber  and  wood  products 
must  be  based  upon  a  fair,  candid  understanding  of  past  con- 
ditions and  policies  which  have  beea  responsible  for  the 
wasting  and  denuding  in  the  past. 

Investigations  should  not  be  confined  to  summarizing 
present  conditions.  They  should  be  directed  largely  to 
determining  the  causes  which  have  been  responsible  for 
denuding  our  forests.  In  this  way  only  can  past  errors  be 
avoided  and  a  comprehensive  plan  be  worked  out  to  con- 
serve the  future  supply. 

Tlie  destruction  of  our  forests  is  charged  to  the  waste- 
ful propensities  of  our  lumbermen.  This  is  as  unjust  as  it 
would  be  to  charge  the  agriculturalists  with  a  responsibilit>- 
and  blame  for  destroying  our  hardwood  forests. 

These  forests  were  two  to  three  times  as  extensive  in 
area  and  amount  of  timber  as  the  pine  or  coniferous  forests. 
To  reach  the  soil  to  furnish  the  food  supply  the  timber  was 
rig'htfully  and  naturally  cut  away,  and  in  large  part  destroyed 
by  burning — only  a  fractional  part  being  utilized. 

So  far  as  the  forestry  questions  relate  to  hardwood  tim- 
berland,  which  was  mostly  agricultural,  the  conveyance  of 
title,  largely  as  a  free  gift  under  the  Homestead  Act  was 
not  only  justifiable,  but  a  necessary  policy  to  pursue.  While 
it  resulted  in  the  destruction  and  waste  of  a  large  proportion 
of  the  hardwood  timber,  it  cleared  the  land  and  laid  the 
foundation  for  the  great  national  progress  and  the  pros- 
perous  conditions   now   existing. 

The  lumbermen,  being  as  legitimately,  and  next  in  useful- 
ness to  the  farmer  engaged  in  furnishing  the  timber  supply, 
were  naturally  compelled  to  cut  and  manufacture  the  pine 
forests  in  a  way  which  would  make  a  return  for  the  labor. 
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capital  and  energy  devoted  to  it.  The  farmers  have  always 
had  the  good  will  of  the  people,  but  for  some  remote  and 
contingent  reasons,  a  strong  prejudice  has  existed  against  the 
lumbermen. 

The  policy  of  distributing  the  pine  timberlands  as  a  gift 
or  at  a  nominal  price  to  the  multitude  of  people  or  citizens 
who  chose  to  secure  a  tract  for  the  advantages  of  the  specu- 
lative value,  was  not  a  wise  or  justifiable  policy. 

But  as  the  present  timber  and  stone  act  has  been  pre- 
ceded by  yet  more  liberal  laws,  by  which  distribution  of  the 
timberlands  was  made  from  the  earliest  times  and  appHed  to 
all  the  forests  from  the  eastern  states  all  across  to  the  re- 
maining western  states,  the  western  people  naturally  con- 
sider that  the  same  right  and  privilege  should  be  continued 
with  them,  and  there  is  so  little  left  unreserved  or  not  dis- 
posed of  that  it  makes  but  Httle  difference  at  this  late  day. 

The  timber  land  should  not  have  been  sold  in  this  way. 
The  timber  should  have  gone  direct  in  suitably  large  tracts, 
to  those  who  intended  to  hold  and  use  it  in  supplying  the 
public  demand  for  lumber.  This  would  have  been  more 
appropriate  and  served  better  purpose  for  the  public.  It 
was  the  intention  that  this  method  of  disposing  of  the  timber 
should  be  only  an  indirect  way  of  furnishing  the  lumberman 
with  timber  from  which  to  supply  the  public  with  the  neces- 
sary commodity  of  lumber. 

This  roundabout  method  made  higher  costs  of  stumpagc 
and  heavier  carrying  charges  of  interest  and  taxes,  and  also 
prohibited  securing  consolidated  holdings  and  cheaper  log- 
ging and  driving. 

It  originated  more  from  a  prejudice  against  a  presumed 
monopoly  which  was  anticipated  if  the  timber  was  placed 
directly  in  the  ownership  of  lumber  manufacturers  at  a  mini- 
mum price  and  in  large  consolidated  holdings.  These  facts 
have  also  been  emphasized  by  the  refusal  to  give  to  lumber 
a  tariff  approximating  that  given  to  other  products,  although, 
in  this  case,  the  foreign  competitors  had  greater  advantages 
in  supplying  our  market  at  much  lower  prices  than  other 
manufacturers  had  to  contend  with. 
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This  to  a  considerable  extent,  has  come  from  the  policy 
of  the  government  in  its  determined  efforts  to  depress  and' 
keep  down  to  the  lowest  possible  point  the  price  of  the  lum- 
ber to  supply  the  needs  of  the  public. 

One  important  feature  of  the  government  policy  accom- 
plished or  operated  in  the  opposite  direction  and  tended  to 
increase  prices. 

It  has  from  the  start  been  made  a  criminal  offense  for 
the  lumber  manufacturers  to  seek  to  secure  a  large  body  of 
pine  at  a  low  cost,  which  made  the  production  of  lumber 
more  expensive.  This,  added  to  the  high  rate  of  wages,  the 
carrying  charges  of  interest  on  the  larger  investments  and 
the  excessive  taxation  on  standing  timber,  lumber,  mills,  etc., 
has  compelled  the  rapid  destruction  and  the  wasteful  methods 
of  producing  lumber. 

It  has  been  one  strong  feature  of  the  government  policy 
to  survey  the  forest  lands  rapidly  and  place  them  in  market 
in  order  to  keep  an  over-stock  of  limber,  with  a  view  of 
cheapening  lumber  for  use  of  the  public.  This  policy  has 
resulted  in  the  surveying,  of  over  nine-tenths  of  the  timber 
lands,  and  leaving  in  the  possession  of  the  government  less 
than  ten  per  cent  of  the  original  area  and  quantity  of  timber. 
the  government  owning  a  considerable  amount  of  land  that 
is    surveyed,    together    with    some    that    is-  yet    unsurved. 

This  method  of  disposing  of  the  timber  has  made  the 
cost  of  the  timber  to  the  lumbermen  or  timber  owners  much 
higher  than  the  price  received  by  the  government  from  the 
entrymen,  and  has  been  one  of  the  prime  factors  in  the  de- 
nuding of  the  forests.  And  the  method  of  disposing  of  the 
timber  has  prevented  the  lumbermen  from  securing  consoli- 
dated holdings  by  and  through  which  they  could,  to  better 
advantage,  conserve  and  preserve  the  forests. 

These  conditions  have  prevailed,  to  a  targe  extent,  from 
the  earhest  times  through  the  territory  of  our  white  pine 
forests  to  within  the  past  ten  or  fifteen  years.  They  do  now 
and  will  prevail  in  the  future  in  the  remaining  quite  exten-; 
sive  southern  forests,  and  the  great  and  principal  supply  of 
the  Pacific  or  western  states.  In  the  old  white  pine  states 
the   problems   of   conservation   are   of   little   concern.       The 
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small  stock  of  timber  remaicing  and  the  reduced  amount  of 
the  white  pine  is  the  eastern  Canadian  provinces,  render  it 
erf  much  less  concern  as  to  the  remainder  of  our  white  pine 
forests.  On  the  Pacific  coast  the  conditions  are  as  much 
subject  to  waste  as  those  formerly  prevailing  in  the  old  pine 
regions ;  and  in  some  respects  more  waste  has  been  carried 
on,  especially  in  the  great  forest  of  California. 

We  are  now  confronted  with  the  conditions  and  prob- 
lems transmitted  to  the  remaining  timber  supply  and  which 
have  led  to  the  consumption  and  the  wasting  of  so  much  of 
our  forests  that  there  is  now  left  only  an  equal  fraction  of 
the  original  timber  supply.  The  temporary  advanced  prices 
of  lumber  in  the  central  and  eastern  part  of  the  country,  ex- 
cepting as  to  the  past  year  when  prices  have  been  lower,  has 
not,  to  any  extent,  reduced  the  per  capita  use  of  lumber,  or 
the  general  consumption  which  has  prevailed  in  earlier  years. 
In  fact,  for  the  past  several  years,  the  per  capita  consump- 
tion has  been  increasing  because  of  the  disappearance  of  the 
hardwood  which  formerly  supplemented  largely  the  pine 
lumber,  but  which  is,  to  large  extent,  now  exhausted.  The 
use  of  lumber  within  the  past  several  years  has  reached  the 
actual  amount  of  nearly  600  feet  per  capita,  although  counted 
at  only  500,  as  a  large  amount  is  cut  that  is  not  reported. 
The  use  of  substitutes  like  cement,  iron,  steel,  bricks,  stone 
or  paper  for  purposes  where  lumber  was  formerly  used,  has 
not  apparently  reduced  the  demand  materially.  The  great 
activity  has  kept  the  demand  and  supply  up  to  the  former 
amount. 

The  inherited  conditions  pertaining  to  the  remaining  for- 
ests bring  with  them  the  same  difficulties  for  the  continuance 
of  forest  destruction  that  have  caused  waste  in  the  past. 

Unless  a  more  correct  and  rational  understanding  of  the 
lumber  situation  and  problems  is  taken  and  understood, 
rightly  appreciated,  and  a  practical  policy — with  public  sen- 
timent fairer  to  the  lumbermen — more  adaptable  to  the  real 
best  interests  of  the  public,  is  put  into  operation,  a  compara- 
tively few  years  will  see  the  end  of  cheap  or  moderate  priced 
lumber. 

This   desire   to  over-stock   the   market  with   the   timber 
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supply  has  been  carried  to  that  extent  that  while  we  have 
been  cutting  over  and  denuding  one-haU  of  our  coniferous 
forests,  the  title  to  nearly  the  whole  has  been  parted  with 
by  the  government.  So  that  at  the  present  time,  the  con- 
dition is  that  about  one-half  of  our  pine  timber  lands  have 
been  denuded.  Of  the  other  half  over  four-fifths  of  this  re- 
mainder has  been  sold  under  this  promiscuous  method  and 
passed  to  private  owners. 

The  conservation  of  the  forests  under,  and  in  the  man- 
ner that  the  lands  have  been  handled  by  the  government,  and 
other  adverse  conditions,  have  made  it  absolutely  impossible 
for  the  lumbermen  to  cut  and  handle  the  timber  conserva- 
tively, or  to  reforest  the  areas  as  they  were  cut  over.  In 
fact,  the  lumberman  has  had  more  adverse  conditions  to  work 
against  than  the  men  engaged  in  any  other  industry  or  oc- 
cupation whatsoever. 

We  have  now  reached  that  period  of  our  history  when  it 
has  come  to  be  known  that  the  forests  must  be  conserved  or 
in  a  comparatively  few  years,  supply  will  be  practically  ex- 
hausted. 

Other  substitutes,  and  economical  and  more  efficient 
methods  of  manufacture,  can  and  will  be  applied  when  the 
price  of  lumber  gets  to  that  point  that  it  will  make  prac- 
ticable these  new  methods.  But  in  the  meantime  the  re- 
maining forests,  especially  those  in  the  Pacific  and  mountain 
states  where  the  land  is  of  but  litle  or  no  use  for  agriculture 
and  available  for  a  timber  supply,  and  where  the  area  is  suf- 
ficient to  furnish  a  reasonable  stock  for  many  generations  to 
come — perhaps  a  perpetual  supply — may  be  sufficient  to  serve 
the  more  urgent  needs  of  the  people,  and  especially  when 
supplemented  by  the  general  development  of  timber  culture 
throughout  the  countrl. 

The  question  now  comes  up — what  can  be  done  to  con- 
serve the  forests? 

There  is  quite  a  demand  for  the  removal  of  the  little 
tariff  protection  that  is  now  existing.  Agricultural  products 
are  protected  to  an  extent  three  times  as  great  as  lumber, 
which  are  not  in  need  of  protection  to  as  great  extent  as 
lumber;  and  it  would  not  work  continued  waste  by  remov- 
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itig  tariif  on  agricultural  products  as  it  would  on  lumber.        ; 

The  forests  will  be  continually  wasted  as  a  matter  of 
necessity  if  free  lumber  and  continued  high  local  taxes  are 
maintained. 

The  timber  lands  are  held  in  such  small  parcels  or  tracts 
as  to  make  conservative  methods  of  lumbering,  together  with 
reforesting  and  the  protection  of  timber  from  destruction  by 
fire,  impracticable.  At  all  events,  the  timber  lands'  must  be 
consolidated  to  make  conservation  a  possibility. 

So  that  under  existing  conditions,  I  do  not  see  but  one 
practicable  plan  to  conserve  the  present  forests  and  provide 
for  a  future  supply. 

Economical  lumbering  can  be  carried  on  only  on  a  large 
scale  with  sufficient  capital  and  large  enough  operations  to 
establish  large  milling  plants  and  provide  them  with  a  stock 
of  timber  that  will,  for  the  first  cutting,  extend  over  nearly 
or  quite  a  century  before  it  is  once  cut  over.  Then  to  apply 
thoroughly  efficient  measures  for  reforesting  as  the  land  is 
cut  over,  and  to  protect  the  whole  tract  from  destruction  or 
damage  by  fire. 

This  handling  of  the  forests,  the  reforesting,  the  econom- 
ical cutting  and  manufacturing  in  ways  that  will  make  a  cost 
for  the  low  grades  more  than  their  worth  now  in  the  market, 
must  necessarily  be  provided  for,  and  a  tariff  sufficient  on 
the  low  grades  of  lumber  with  which  we  cannot  compete  and 
ccmserve  the  forests. 

In  cutting  the  timber,  it  will  be  necessary  to  leave  the 
smaller  size  trees  up  to  those  of  medium  size.  These  will 
necessarily  have  to  be  a  continual  source  of  expense  in  re- 
foresting and  protecting  and  interest  on  the  investment.  The 
cost  of  logging  and  manufacturing,  and  especially  if  the  more 
conservative  methods  of  producing  composition  boards  of  a' 
thinner  kind,  are  entered  upon,  will  make  the  cost  of  produc- 
tion higher,  but  will  increase  the  amount  of  available  lumber 
to  the  extent  of  two  or  three  times  what  the  old  methods  or 
even  more  conservative  way  of  applying  the  old  sawing 
methods. 

Then  the  question  of  local  taxation  must  be  met  and  the 
matter  of  taxing  the  one  crop  of  timber  every  year  for  a  cen- 
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■turjr  on  the  same  crop,  must  be  radically  chauged  and  the 
standing  crop  of  timber  must  not  be  taxed,  but  a  reasonable 
tax  on  stumpage  may  be  placed  on  the  timber  when  cut  for 
the  benefit  particularly  of  the  local  county  io  which  the  tim- 
ber is  located,  and  which  tax  should  be  paid  to  the  county 
for  any  amount  cut  in  that  county  whether  manufactured 
there  or  elsewhere.  All  other  taxation  on  the  lumber  cut 
and  other  taxation  pertaining  to  the  lumber  production 
should  be  merged  into  this  stumpage  tax,  which  may  be  made 
to  perpetually  furnish  the  country  a  larger  revenue  than 
under  the  old  method,  but  in  such  way  that  it  can  be  charged 
up  as  part  of  the  cost  of  the  timber.  And  with  this  change 
in  taxation  a  better  method  of  organizing  timber  and  lumber 
companies  should  be  enforced  in  such  way  and  under  such 
provisions  of  organization  and  management  and  control,  that 
the  government  and  the  public  will  be  satisfied  that  it  is  not 
a  trust  form  organized  to  plunder  the  people  by  means  of 
extravagant  prices.  It  is  evident  that  higher  prices  for  lum- 
ber, more  especially  on  the  lower  brades,  but  in  general  on 
the  whole  mill  run,  must  be  maintained  in  order  to  make  it 
practicable,  or  we  might  say  possible,  to  conserve  the  tim- 
ber, and  which  for  the  next  perhaps  ten  or  fifteen  years 
would  make  lumber  moderately  higher  priced  than  at  pres- 
ent, but  not  excessive  compared  to  other  commodities  and 
products.  And  at  the  end  of  20  or  30  years,  this  process,  if 
the  whole  or  a  large  part  of  the  remaining  forests  could  be 
placed  in  such  aggregations  and  under  the  best  practicable 
form,  the  prices  of  lumber  for  the  next  30  to  50  years  would 
probably  not  be  one-half  of  what  they  will  b(  without  a  prac- 
tical process  of  this  kind. 

A  tract  of  timber  of  say  250,000  acres  of  the  heavy  timber 
of  the  coast  would  furnish  a  stock  sufficient  to  furnish  a  hun- 
dred million  a  year  of  lumber  for  a  century,  or  nearly  that. 
By  reforesting  and  protection  to  the  fullest  extent,  there  will, 
at  the  end  of  that  time,  be  timber  standing,  that  when  cut 
over  from  the  same  point  of  beginning  as  was  practiced  the 
.previous  century,  that  before  it  is  cut  over  the  second  time 
will  produce  for  this  second  cutting  as  much,  or  more  lumber, 
than  was  taken  oflf  the  first  cutting,  and  at  the  same  time 
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leaving  a  sufficient  re-foresting  stock  to  make  for  the  third 
century  perhaps  as  large  a  supply. 

The  lumbermen  generally  are  willing  to  do  their  full 
part  in  any  practical  scheme  or  measure  that  will  enable  them 
to  handle  the  timber  in  the  most  conservative  method  prac- 
ticable for  them  to  devise  if  the  conditions  are  made  so 
that  they  can  do  it.  But  if  free  trade,  designed  to  cheapen 
lumber,  excessive  taxation  and  prejudice  against  large  tim- 
ber holdings,  shall  prevail,  it  cannot  be  accomplished. 

To  organize  companies  to  handle  the  timber  in  such  a 
conservative  method  as  herein  outlined,  it  would  seem  to  be 
necessary  for  Congress  to  enact  laws  under  wrhich  might  be 
organized  companies  of  that  nature  and  kind  that  would  meet 
the  approval  of  all  parties  concerned,  including  capitalists, 
timber  owners,  counties,  states  and  the  general  government 
and  public.  Such  act  of  Congress  should  provide  for  the 
method  of  organizing  the  companies,  the  issuance  of  stocks 
and  bonds  and  stockholders'  liability,  and  for  a  sufficient 
supervision  and  control  by  the  government  through  the 
Commission  and  Forestry  Departments  so  as  to  protect 
from  fire,  and  conservation  methods  of  cutting  and  manu- 
facturing, and  in  reforesting,  and  against  excessive  prices 
on  lumber  which  might  result  from  controlling  a  large  part  of 
the  supply  of  lumber,  but  provide  and  authorize  a  sufficient 
price  to  make  it  practicable  and  reasonably  profitable  to  so 
handle  and  conserve  the  timber. 

There  may  be  same  other  methods  of  doing  it.  I  do  not 
know  what  way  would  be  practicable,  excepting  in  this  gen- 
eral way.  It  is  certain  that  small  holdings  cannot  do  any 
more  than  cut  the  timber  into  lumber  as  rapidly  as  possible, 
as  they  have  in  the  past,  and  cut  and  handle  the  timber  in  the 
cheapest  way  of  producing  the  lumber,  and  produce  only  the 
kind  and  quality  of  lumber  that  will  bring  a  price  large 
enough  to  make  it  profitable.  In  other  words,  the  contin- 
uance in  large  part  of  that  system  which  has  prevailed  in 
the  past  and  has  wasted  the  forests,  and  wil'  continue  to  do 
so  without  doubt  or  question  if  present  conditions  are  con- 
tinued. 

The  Conservation  Commission  has  made  no  suggestions 
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other  than  a  resolution  asking  the  States  to  take  a  certain 
supervision  of  the  methods  of  cutting  timber,  but  which,  when 
apph'ed  to  the  best  that  the  State  can  do,  will  not  be  sufficient 
means  for  conservation  to  provide  for  a  future  supply  of 
lumber. 

The  time  is  becoming  shorter  when  any  feasible  con- 
servation plan  can  be  developed  and  installed  in  time  to  save 
enough  of  the  forests  to  make  anything  of  a  reasonable  supply 
for  the  future  at  reasonable  costs  or  prices.  The  message 
of  the  Governor  of  Washington  to  the  Legislature  just  now 
handed  in  says  that  conservation  must  be  entered  upon  im- 
mediately. That  in  ten  years  from  now  it  may  be  too  late. 
And  I  will  say  that  it  is  a  matter  more  particularly  for  the 
general  interests  of  the  Commonwealth  than  U  is  for  the  tim- 
ber land  owners. 

But  the  timberland  owners  are  willing  to  adjust  them- 
selves to  a  reasonable  method  of  handling  the  forests  on 
that  basis  that  will  bring  about  the  best  results  for  the  future 
welfare  of  the  whole  nation  along  any  lines  that  will  not  be 
unjust,  unfair  and  destructive  to  the  interests  of  the  preseni 
owners  who  came  into  possession  through  the  voluntary 
established  laws  and  public  policy  of  the  nation. 

The  timber  land  owners  do,  or  should,  recognize  the  fact 
that  the  timber  is  the  heritage  of  the  people;  Providence  pro- 
vided it  for  the  benefit  and  use  of  the  people  generally. 

The  soil  was  made  fertile  and  to  serve  the  essential  pur- 
pose of  furnishing  the  food  supply  of  all  the  people,  and  :'  it 
for  the  exclusive  benefit  of  those  engaged  in  agriculture;  but 
the  distribution  of  the  farming  lands  was  made  upon  the 
same  general  policy  of  so  distributing  the  earth's  surface 
among  those  who  chose  to  enter  upon  that  occupation  that 
it  would,  to  best  advantage,  supply  the  whole  Common- 
wealth with  food  the  same  as  the  distribution  of  timber  would 
furnish  the  lumber  supply. 

There  is  complaint  of  the  agricultural  methods  as  there 
i?  of  lumber,  and  the  agricultural  lands  are  brought  in  as 
one  of  the  essential  measures  where  conservation  is  consid- 
ered necessary  to  protect  the  general  interests  of  all,  the 
same  as  with  the  timber. 
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And  while  the  farmers  are  doubtless  equally  under  obli- 
gations to  handle  the  soil  conservatively  and  bring  it  to  the 
best  use  of  all  as  well  as  of  themselves,  the  lumbermen  do, 
or  should,  recognize  that  they  are  equally  under  obligations; 
but  in  both  cases,  the  public  can  only  expect,  and  put  in 
force,  any  policy  or  requirement  consistent  with  the  owner- 
ship and  local  control  of  each  tract  or  portion  which  has  come 
into  the  possession  of  the  different  individuals  or  compan- 
ies— whether  of  timber  or  agricultural  land. 

That  the  timber  should  be  conserved  in  the  best  prac- 
tical manner,  and  the  soil  cultivated  in  a  like  conservative 
way  to  produce  the  best  results  in  both  cases,  is  the  duty  of 
both  the  farmer  and  the  lumberman,  as  far  as  it  is  made 
practicable  for  them. 

But  the  General  Government,  the  States  and  timbered 
Counties  and  the  timberland  owners  and  lumbermen  must 
co-operate  and  agree  upon  a  conservation  policy  that  will  to 
best  advantage  for  the  future  and  for  centuries  to  come, 
serve  the  best  interests  of  the  present  and  coming  genera- 
tions with  the  best  and  most  satisfactory  supply  of  timber 
that  can  be  devised  to  meet  the  increasing  demands  of  the 
great  populations  of  the  future  centuries. 
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THE  PRAIRIE   FLORA  OF   SOUTHWESTERN   MINNESOTA. 
L.  R.  Moyer,  Moatovldeo. 


In  its  physical  fEaturee  western  Minnesota  Is  an  unUulatlns  plain 
lying  about  1,001)  feet  above  tbe  ocean  level.  This  plain  Is  of  glacial 
origin,  and  consists  of  blue  and  yellow  til!,  probably  uuderlald  with 
beds  of  Cretaceous  rock.  Entering  the  state  about  thirty  miles  south 
of  Big  Stone  lake  and  extending  southeasterly  toward  the  southern 
boundary  of  the  state  is  a  great  terminal  moraine  known  to  the  early 
TOyageurs  as  hte  "Cateau  des  Prairies."  In  the  western  part  of  Lin- 
coln county  the  Coteau  rises  to  the  hlght  of  about  1,900  feet  The 
northeasterly  slope  of  the  Coteau  consists  of  till  containing  many  boul- 
ders— worn  and  rounded  by  the  glacial  waters.  Some  of  these  boul- 
ders are  of  granitic  rocks  similar  to  the  rocks  in  the  northern  part 
of  the  state,  and  others  are  of  magnealan  limestone — such  as  are  not 
now  found  In  place  nearer  than  at  Winnipeg. 

Another  terminal  moraine  known  to  geologists  as  the  "Dovre  mor- 
aine" extends  from  a  point  In  Kandljohi  county  north  of  Wlltmar, 
northwesterly  through  Swift,  Pope  and  Douglas  counties,  and  culmin- 
ates In  tbe  Leaf  hills  In  the  southern  part  of  Otter  Tall  county,  where 
an  elevation  of  1,750  feet  Is  reached. 

Between  the  Leaf  hills  on  tbe  north  and  the  summit  of  the  Co- 
teau des  Prairies  on  ihe  south  lies  the  Minnesota  valley.  This  valley 
In  western  Minnesota  has  a  width  of  about  120  miles;  and  through 
the  center  ol  this  region  the  Minnesota  river — or  more  properly  the 
glacial  river  which  preceded  It — has  eroded  a  deep  channel,  cutting 
through  the  drift,  and  through  tbe  geologically  recent  rocks  on  which 
the  drift  is  super-Imposed,  down  to  the  original  Archean  rocks  which 
appear  to  cross  the  state  from  the  northeast  to  the  southwest.  These 
Tocka  are  exposed  In  great  ledges  at  Beaver  Palls,  Oranlte  Falls,  Mon- 
tevldlo.  and  Ortonvllle.  This  river  bed  or  channel  is  from  100  to 
200  feet  In  dtpth  and  will  average  about  one  mile  In  width.  In  many 
places  the  bluffs  are  quite  abrupt,  and  in  other  places  they  have  be- 
tome  much  worn  down.  A  great  river  once  occupied  this  valley  ex- 
tending across  from  blutF  to  bluff,  and  was  the  outlet  of  a  great  lake 
which  covered  all  the  Red  River  country.  This  great  lake  Is  known 
to  geologists  as  Lake  Agassiz  and  the  ancient  river  has  received  the 
name  of  the  River  Warren.  The  Minnesota  river  which  now  occupies 
this  great  channel  is  a  typical  prairie  river.  In  midsummer  when  it 
is  dry,  and  likewise  In  winter  when  Its  affluents  are  frozen  up  It  Is  an 
tnslgnlflcani  stream :  but  when  a  heavy  snowfall  melts  In  April  with 
unusually  heavy  spring  rains  It  Is  still  capable  of  becoming  a  great 
stream  sweeping  everjthing  before  it. 
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From  the  south  the  Minnesota  river  receives  8uch  Important 
affluents  as  the  Hedwood  river,  the  Yellow  Medicine  river,  the  Lw;  qui 
Parle  river,  the  Yellow  Bank  river,  and  the  Whetstone  river.  All  of 
these  streams  head  In  the  Choteau  des  Pralrlee  and  In  the  case  of  sud- 
den ralna  send  down  from  their  headwaters  enormooB  floods.  Prom 
the  north  the  Minnesota  receives  Hawk  creek  which  heads  In  the  hills 
north  of  Wlllmar,  and  the  Chippewa  and  Pomme  de  Terre  rivers  which 
both  head  In  the  Leaf  hills. 

The  soil  o  fthls  region  is  mostly  a.  deep  black  loam — formed  from 
the  materials  hrought  from  the  north  by  the  glaciers,  containing  for 
the  most  part  decomposed  limestone,  and  is  very  rich  and  fertile. 
There  are  some  sandy  areas,  apparently  formed  from  the  till  by  the 
water  that  flowed  away  from  the  melting  Ice.  There  are  areas— more 
or  less  large — of  loess,  or  wind-formed  soli. ' 

With  the  exception  ot  narrow  Btrlps  along  the  streams  or  on  the 
north  slopes  of  protected  bluffs,  or  in  ravines,  such  as  the  conlete 
cut  by  streams  In  the  elopes  of  the  Coteau,  the  region  under  considera- 
tion is  all  prairie. 

Much  of  this  region  was  at  one  time  timbered,- and  It  is  not  un- 
common to  find  well  preserved  trees  deeply  burled  In  the  drift  Such 
a  tree  was  found  In  digging  a  well  at  Montevideo.  In  the  bluff  near 
the  south  end  of  Fifth  street,  some  20  feet  below  the  surface.  The 
tree  was  probably  a  pine,  carried  there  by  the  last  extension  of  the 
glaciers.  It  seems  likely  that  the  reason  for  the  treeless  condition  of 
much  of  this  region  la  due  to  diminished  rainfall.  At  Montevideo  the 
average  annual  rainfall  Is  21,33  Inches.  This  rainfall  is  sufficient  to 
produce  a  thrifty  growth  ot  trees  in  the  deep  rich  alluvial  soil  of  th* 
river  valleys,  but  st^ems  to  be  Insufficient  to  Induce  a  successful  stand 
of  trees  on  a  closely  compacted  soli  of  heavy  till  without  cultivation. 
It  has  been  thoucht  too  that  the  rainfall  Is  too  unequally  distributed 
through  the  year. — eufflclent  perhaps  In  the  summer,  but  deflclent  In 
the  inter.  Others  have  suggested  that  the  hot  southwest  winds  from 
the  plains  scorch  and  wither  the  trees  and  make  the  forest  Impossi- 
ble. Many  think,  and  with  much  show  of  reason  that  the  treeless 
condition  of  the  prairies  Is  due  to  prairie  flroe  set  by  man.  ProL 
Shaler  has  advanced  the  Idea  that  the  American  Indians  before  the 
advent  ot  the  whlntee  had  advanced  to  such  a  degree  ot  culture  that 
they  had  begun  to  regard  the  great  herds  of  bison  then  living  on  the 
prairies  somewh'at  in  the  light  of  domestic  animals,  and  that  they 
purposely  set  fire  to  the  prairie  and  forest  openings  to  make  better 
pasturage  for  them. 

Among  the  trees  catlve  to  this  region  and  forming  the  great  body 
of  the  native  forests  are  the  following: 

American  elm  (Ulmus  americana). 

Green  ash   (Praxlnus  lanceolata  or  pennsylvanlca). 

Bur  oak    (Quercus  macrocarpa). 

Box  elder  (Acer  Negundo). 

Cottonwood  (Populus  deltoidee). 

Basswood    (Tllla  americana). 

Slippery  elm  (Ulmus  fulva). 

Stiver  maple  (Acer  sacharlnum). 

Cork  elm  (TJlmuB  racemosa). 
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Hackberry  (CelUs  occldentalls). 
Ironwood   (Ostrya  TirKlniana).. 
Willow  (Saltz  amysdaloldes) . 
Red)    cedar    (Juniperns  Vlrglnlaiut). 

Along  tba  bordera  of  the  foreet  may  be  found  sucb  sbrnbfl  as: 

Wild  plum   (PrunuB  amerlcana). 

Wild  red  cherry  (Prunua  pen  nay  Ivan  lea ) . 

Choke  cherry  (Pniaus  vlrglniana). 

Sheepberry    (Viburnum  lentago). 

Downy  arrow  wood    (Vtbumum  pubeacens). 

Burning  bush   (Euonymus  atropurpureus) . 

Red  oaler  dogwood  (Comus  stojonlfera,  or  more  properly  perhapi 
BtoIoQlIera  rlparlB  of  Rydberg). 

June  berry  (Ajnelanchler  oblonglfolla). 

Smooth  roae  (Rosa  blanda). 

Hawthorne    (Crataegus  Sp.) 

Shining  willow  (Sallx  lucida). 

Heart  leaved  willow  (Sallx  cordata). 

Sandbar  willow  (Sallx  longifoUa). 

Buffalo  berry  (Shepherdia  argentea). 

Wolf  berry  (Symphorlcjjpoe  occldentalls  and  S.  orbiculatua). 

Nearly  all  of  these  shrubs  and  trees  have  an  eastern  range  and 
they  appear  to  be  advancing  westward.  The  Buffalo  berry  le  the  only 
one  of  them  that  seems  to  have  come  from  the  west,  and  that  seems 
only  to  be  found  at  the  bead  of  Big  tSone  take.  Where  the  woodlands 
are  not  heavily  pastured  the  forest  seems  to  be  advancing  on  tlie 
prairie.  This  advance  is  led  by  the  shrubs,  especially  by  the  Wolf 
berry.  In  small  valleys  and  wherever  the  soil  la  uneven  the  Wolf 
berry  sprlugs  up,  forming  a  dense  shade,  and  destroys  the  tough 
prairie  sod.  Under  the  shelter  of  Its  leaves  sunflowers,  sllphlums  and 
other  tall  Composltae  spring  up,  to  be  followed  by  box  eldere,  green 
aah,  bur  oaks  and  other  forest  trees.  On  low  bottoms  the  sand  bar 
willow  answers  the  same  ends,  forming  dense  patches  on  the  river 
bottoms  to  be  followed  by  box  elders,  ash  and  elms.  On  other  and 
higher  prairies  the  borders  of  the  forest  are  extended  through  the 
growth  of  shrubs,  such  as  the  wild  rose,  wahoo,  choke  cherrlea  and 
wild  pluDts.  As  soon  as  the  shrubs  have  taken  poBseasion  of  the 
ground  the  seeds  of  trees  spring  up  amongst  them  and  the  forest  Is 
extended. 

The  black  walnut  is  found  as  far  west  aa  Walnut  Grove  in  Cot- 
tonwood county.  There  Is  a  grove  of  sugar  maples  In  what  is  known 
aa  the  Lynn  woods  on  the  headwaters  ot  the  Redwood  river,  where 
it  descends  from  the  Coteau  southwest  of  Marshall;  and  there  is  an- 
other grove  of  the  same  tree  where  lake  Whipple  Ilea  embosomed  in 
the  Dovre  moraine  at  Glenwood  In  Pope  county.  There  la  also  said 
to  be  a  grove  of  sugar  maples  in  the  ravine  formed  by  the  Minnesota 
river,  where  It  cuts  through  the  coteau  in  South  Dakota. 

When  we  turn  to  the  prairie  flora  of  this  region,  we  are  beaet 
with  many  difficulties.  In  the  first  place  the  prairie  flora  has  been 
destroyed.  The  breaking  plow  has  been  at  work  In  this  region  for 
about  forty  years,  extending  the  wheat  fields,  and  the  remaining  por- 
tions of  the  prairie  have  been  fenced   in  by  barb  wire  fences  and 
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doBely  pastured.  The  showy  prairie  flowero  are  gone,  and  even  tba 
grasses  have  been  mostly  destro'yed.  Along  ttae  roadsides  and  on 
railway  rights  of  way  a  few  Individuals  of  the  original  flora  are  still 
to  be  found,  but  they  are  being  rapidly  driven  out  by  the  Introduced 
blue  grass  and  by  Eurojiiean  weeds. 

No  ecological  survey  ot  this  region  conducted  according  to  mod- 
em ecological  methods,  has  ever  l>een  made,  and  it  does  not  seem  pos- 
sible to  make  such  a  survey  now.  It  may  however  be  best  to  put 
on  record  some  notes  regarding  this  flonc,  based  partly  on  recollection 
and  partly  on  herbarium  material.  The  writer  greatly  regrets  that 
be  feels  Incompetent  to  write  accurately  about  the  most  Important 
constituents  of  this  flora — the  prairie  grasses. 

For  convenience  tbis  flora  may  be  considered  In  different  groups 
or  areas  characterized  some-.rhat  as  follows: 

1.  The  upland  prairie  flora,  found  on  high  rich  rolling  well 
drained  land. 

2.  The  slough  or  marsh  flora  on  land  covered  by  water,  or  at 
least  wet  for  the  greater  part  of  the  year. 

3.  The  prairie  meadow  flora  usually  a  zone  area  around  a  marab, 
or  rich  low  lands  between  low  hills. 

4.  Ttae  alkali  flora  on  low  ealiae  level  prairies  where  vegetable 
growth  is  much  stunted^ 

6.  The  valley  flora  where  there  is  good  drainage  but  plenty  ot 
moisture. 

G.  The  blult  flora  where  the  soil  is  dry,  and  where  xerophytic 
plants  abound. 

7.  The  rock  flora  on  gneiss  or  granitic  roclu  and  on  the  sur- 
rounding shallow  Boll  where  the  coTidltions  are  still  more  xeropbytic 

8.  The  bog  flora  found  around  prairie  springs. 

Let  UB  consider  these  floras,  or  dllterent  pHnt  societies,  somewtiat 
In  detail. 

1.     The  High  BoUittg  Prairie  Flora. 

The  greater  part  of  this  region  consists  ot  high  rolling  prairies. 
These  are  now  all  under  cultivation,  so  that  ttae  characteriatic  pralrte 
plants  are  deetroyed.  These  notes  refer  to  what  the  observant  trav- 
eler might  have  seen  thirty  years  ago.  With  the  opening  ot  spring 
the  first  plant  to  attract  the  attention  of  the  traveler  would  doubtleoa 
have  been  the  pasque  flower,  Pulsatilla  hireuttssima  as  we  have  been 
in  the  habit  ot  calling  It,  or  Anemone  potem  v>olfo<mgia,  it  we  are 
bound  by  the  Vienna  agreement  it  opens  Its  pale  lilac  petals  early 
in  April  on  dry  ground  everywhere,  and  is  nlmost  equally  conspic- 
uous later  on  in  Its  fruiting  staye  when  It  flings  to  the  breeze  Its 
silvery  silken  styles.  Ranuncaltu  rhonboideaa  Is  found  opening  Its 
golden  petals  low  down  among  the  gray  grasses  ot  the  previous  year. 
At  about  ttae  same  time  ot  the  year  the  diminutive  Carex  penntylwtnioa 
is  seen  blooming  everywhere.  It  Is  in  May,  too,  that  the  holy  grasB, 
Hierochloe  odorata,  earliest  ot  grsnsos,  sends  up  Its  sweet  scented  pan- 
icle in  little  deprcssicas  of  the  prairie.  The  deep  purple  flowers  ot 
ttae  prairie  violet,  Tiola  pedatijlOa.  now  begin  to  appear  on  the  hills. 
Ttae  yellow  flowers  of  ttae  star  grass,  Hyproxit  hirtula,  brighten  up  the 
springing  grass.    The  prairie  blue-eyed  grass,  BUyrinchinm  campettre. 
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blooms  with  the  star  graM,  and  many  of  the  plants  show  vhlte  flow* 
ere.  In  dry  places  tbe  earliest  of  the  Composltae,  Antennaria  planta- 
UnifoHa,  forms  patches  of  era?  »>n  the  prairie.  Toward  the  end  of 
ilaj*  the  early  meadow  rue,  Thaiictrum  tHoicum,  opens  Its  delicate  blos- 
soms on  rich  ETound.  Viola  pratincola  opens  Its  modest  dowers,  bat 
buries  Its  cleUtogamouB  flowers  in  the  ground.  The  ground  plum, 
Attragalut  caryocarpua,  opens  Its  showy  racemes  of  violet-purple  flow- 
ers, to  be  followed  by  Its  tblck-walled  fleshy  edible  pods,  said  to  be 
part  of  tbe  bill  of  tare  of  the  early  voyageur.  Vicia  americano  Is 
common  In  rich  places,  and  VieUi  linearis  could  be  sometimes  found 
toward  tho  western  boundary  of  the  state. 

With  the  beginning  of  June  several  grasses  become  consplcnous, 
and  among  these  periiaps  tbe  most  common  and  beautiful  are  tbe  pale 
panicles  of  Koeleria  criatata,  opening  everywhere  on  bluff  side  and 
prairie.  A  much  taller  and  almost  equally  beautiful  grass  is  P)MlarU 
arundinacea  often  found  in  moist  places  on  the  prairie.  The  slender 
wheat  grass,  Agropyron  tenemm,  is  seen  sending  up  Its  slender  spikes 
everywhere.  This  grass  has  persisted  along  road  sldoc  and  on  dry 
bluffe,  and  has  perhaps  the  most  agricultural  value  of  any  of  the  native 
grasses.  On  richer  and  molster  pralr'es  the  awned  wheat  grass, 
Agropyron  cantnitm,  Is  found  sending  up  its  nodding  bearded  spikes, 
while  in  very  dry  places  tbe  western  wheat  grass,  Agropyron  inithil 
Is  common,  and  its  broad  flattened  spikes  nre  very  conspicuous. 

Sometimes,  but  not  very  often.  Comandra  umbeltata  Is  found 
forming  patches  on  the  prairie  early  in  June,  where  its  long  running 
root  stacks  seem  to  connect  the  plants  together.. 

On  high  rolling  prairies  Faoralea  aculenta  sends  up  it?  spreading 
busby  tops  villous  with  whitish  hairs,  bearing  spikes  of  bluish  flowers. 
This  plant  has  &  deep  farinaceous  root  aud  was  called  "pomme-de.terre" 
by  tbe  French  frontiersmen,  and  It  was  from  the  abundance  of  this 
plant  along  its  sandy  banks  that  the  PommcMle-Terre  river  took  Its 
name.  By  the  Sioux  Indiana,  tbls  plant  was  catted  the  Teepsenee,  and 
it  was  their  principal  food  plant  One  who  chose  to  follow  an  Indian 
trait  in  the  early  day:;  was  sure  to  And  wherever  the  Indians  camped 
a  great  pile  of  these  thickened  roots  from  which  the  edible  central 
part  had  been  extracted.  These  roots  arc  rich  In  starch  and  have 
a  pleasant  flavor.  I  do  not  Imow  that  any  attempt  has  ever  been 
made  to  cultivate  this  plant.  Perhaps  It  would  take  too  many  yeare 
to  get  a  crop.  In  shallow  depressions  of  the  prairie  one  is  sure  to 
flnd  a  rich  growth  of  Lalhynw  venoms  with  Its  showy  bluish  or  pur- 
ple flowers.  In  early  June,  too,  ths  prairie  rosj,  Rosa  pratincola,  be- 
gins to  bloom;  and  one  who  has  seen  It  at  its  best  will  never  be  able 
to  forget  its  beauty.  Toward  autumn,  the  corymed  flowers  are  fol- 
lowed by  the  large  showy,  glabrous  fruits  which  dtstlaguish  it  from 
the  smaller  fruited  smooth  stemmed  rose,  supposed  to  be  Rota  blanda, 
found  along  the  river  banks  and  edges  of  timber.  The  pioper  nomen- 
clature of  these  two  roses  would  be  much  easier  did  we  not  flnd  many 
bushes  seemingly  Intermediate  between  the  two.  Another  prairie 
Shrub,  AmorplM  nana,  blooms  early  in  June;  and  its  long  slender  curv- 
ing spikes  of  deep  purple  flowers  are  very  beautiful.  Amorpha  conea- 
eeni,  almost  always  called  shoe  strings  for  the  reason  that  Its  roots 
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ftre  BO  hsrd  to  cut  with  a  breakliis  plow,  bloomB  a  little  later.  Iti 
dowers  are  not  oearly  go  aliowy,  while  Itfl  densely  caaeecent  foliage 
Beirea  largely  to  give  ttie  pralrl»  their  preralllnc  gn.7  tint.  Two 
speclee  of  Lepiaium  are  In  bloom  by  road  eldea  and  on  waate  ground. 
By  the  middle  of  June,  tbe  red  flowera  of  PMox  ptlora  are  to  t>e  sees 
everywhere,  while  the  mareb  vetchltng,  Lathjfmt  paluttrit,  ia  bloomlnc 
Id  low  rich  places.  Tbe  vetches  are  especially  common  about  gopher 
mounds.  Towards  the  close  of  June,  the  slWery-wblte  foliage  of 
P>oraIla  argophylla  begins  to  be  dotted  with  ita  deep  purple  Oowera. 
Among  the  rarer  June  flowers  Is  Agoteria  plawco,  a  plant  of  weetem 
range,  observed  fn  Big  Stone  county. 

Elarly  In  July  the  grayaess  of  the  prairie  due  to  the  Amorphai  and 
Ptoraleat  Is  heightened  by  the  whitening  glumas  of  the  ripening  poreu- 
plne  grass.  Stipa  aparatea.  The  loosening  seed  grains  with  their  long 
spiral  awns  work  through  one's  clothing  and  Irritate  one's  flesh  in  a 
way  never  to  be  forgotten.  Tho  Canada  milk  vetch,  Attragaiua  can* 
demit,  becomes  a  conspicuous  object  on  the  prairie  where  the  soil  has 
been  loosened  by  tbe  pocket  gopher.  Where  the  soil  la  somewhat  moist 
the  wbitely  tomentose  showy  milk  weed,  Asclepiaa  spectofo,  ratses  Its 
stout  stem  thickly  covered  with  Its  large  oval  leaves,  carrying  at  Its 
top  Its  clustered  umbels  of  large  flowers.  In  dry  places  the  rough 
ox-eye,  Heliopsis  scabra,  begins  to  bloom, — a  forerunner  of  the  great 
show  of  Compositae  to  follow.  In  rich  places  the  showy  tick-trefoil, 
Desmodivm  canadense,  may  be  seen  In  bloom,  together  with  two 
prairie  clovers,  Petalostemon  purpureum,  the  latter  being  one  of  our 
inost  showy  prairie  flowers.  The  tall  Elymug  canadensis  with  Ita.  nod- 
ding head  le  now  one  of  tbe  most  notable  of  prairie  grasses  and  the 
fleld  thistle,  Ciraium  discolor.  Is  becoming  a  conspicuous  object  every- 
where. Its  flowers  are  light  purple  or  pink,  while  Its  stems  and  the 
under  sides  of  Its  leaves  are  densely  white  tomentose.  Occasionally 
one  finds  a  white'flowered  plant.  Scutettaria  parvula  Is  a  modest  and 
unassuming  plant  on  level  ground,  while  Chenopodium  album  grows  up 
In  waste  places. 

In  the  early  part  of  August  the  tall  stems  and  purple  spikes  of 
the  big  blue  stem  grass,  Andropogon  furcaius,  are  conspicuous  objects 
on  rich  molnt  prairies.  Indeed,  one  who  has  seen  this  noble  grass  ia 
great  areas  growing  on  tbe  wild  prairie,  especially  If  he  bas  seen  It  In 
full  bloom  In  early  morning  swaying  before  a  gentle  south  wind,  will 
have  impressed  on  his  mind  a  sight  never  to  be  forgotten.  This  grass 
was  the  blue  stem  of  tbe  early  settlers,  and  the  hay  made  from  It  was 
more  prized  than  that  of  any  other  grass.  in  these  rich  upland 
meadows  there  I4  sometimes  found  the  tall  meadow  rue,  Thalictrum 
piirpuTOscens,  always  a  conspicuous  objecL  On  rich  soli  tho  great 
rag  weed.  Ambrosia  triftda,  grew  to  immense  proportions,  often  form- 
ing thickets  where  horses  and  rider  might  be  concealed  from  view; 
while  the  common  rag  weed,  AmbroOa  artemi»iaefolia  was  found  on  the 
prairie  everywhere.  Both  of  these  rag  weeds  became  pernicious 
weeds,  after  the  cultivation  of  the  prairies  began,  and  grew  much 
larger  on  cultivated  ground.  The  rough  cinque  foil,  Fotentitla  m<m*- 
peliensi*.  le  occasionally  found  on  the  prairies,  but  is  not  so  common 
as  in  the  older  parts  of  our  country.       Convolvulus  Miapium  growa 
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KTOsnd  gopher  mounds  and  climbs  over  Bvmphoricarpot.  Since  the 
cultlTBtlon  of  the  conntry  began  It  baa  become  common  In  fields.  In 
drr  pUcce,  BroffTottiM  purthU  often  forms  a  considerable  portion  ot 
the  soil  cover,  apraBdlog  like  a  mat  over  the  ground.  Oemrdta  tenui- 
fol4a,  another  Augost  flower,  is  common  on  blufts  and  frequent  on 
level  prairie.  The  earliest  sunflower  to  bloom  Is  Helianthtu  aciii>er- 
rimut,  common  on  prairies,  and  persistent  as  a  vr(^  In  vheat  fields. 
It  Is  commonlr  called  rosin-wecd.  Closely  related  to  the  rag  neods  but 
with  broad  entire  leaves  Is  IvoMinthitolia  growing  to  the  height  of 
■Ix  or  seven,  feet  In  rich  locations,  and  becoming  a  pernicious  weed 
after  the  cultivation  of  the  prairie  began.  The  early  smooth  golden 
rod  has  been  called  SoliOago  Mittourietuia,  but  It  is  clearly  different 
ttma  Solidago  Jri«aouri«n«M,  as  It  grows  on  the  foot  bills  ot  the 
Rockies,  and  Dr.  Rydberg  Is  of  the  opinion  that  It  should  be  referred 
to  Solidago  glaberrima  of  Martens.  Solidago  terotina  Is  common  in 
moist  places,  and  on  the  borders  of  meadows  grows  to  Immense  pro- 
portions. Late  in  August  BoUttago  nemoralU  Is  found  In  dry  places, 
and  is  readily  Identified  by  Its  onesided  panicles.  Another  autumnal 
golden  rod  Is  Bolidago  rigida,  probably  the  moat  common  of  them  all, 
persisting  in  old  pastures.  Perhaps  BoliOago  canadentU  Is  equally 
common.  In  some  of  Its  forms  It  seems  to  be  the  variety  gilvocanes- 
cetM  of  Rydborg.  Another  August  plant  Is  the  wild  liquorice,  Olpct/r- 
rAim  lepidota.  Its  yellowish  fiowerv  open  in  July,  but  its  brown 
seed  pods  with  glandular  prickles  make  it  more  noticeable  in  August 
No  use  is  made  of  it  for  Its  medicinal  properties.  In  taste  the  root 
resembles  the  liquorice  of  commerce,  but  It  is  more  bitter.  Among 
the  tall  August  grasses  may  be  noted  Panicum  virgatum,  Borghattnim 
nutttJia,  and  Bromua  kalmii.  The  varieties  or  species  ot  Phj/aaiit 
found  on  the  prairies  in  August  are  ot  difficult  limitation.  Some  seem 
to  be  PhVMlis  Jongifolia,  of  Nuttall,  some  approach  Phj/talU  Ktnceolata, 
of  Mlcheauz,  and  others  are  clearly  Ph]/»alia  virginiana  of  Miller. 
AmaTtinthus  blitoiaea  and  Amarantut  graecUana  are  common  in  waste 
places,  especially  on  new  breaking.  The  latter  forms  a  bushy  clump, 
and  In  autumn  breaks  loose  at  the  root  and  goes  bounding  acroes  the 
prairie  before  the  wind.  The  Russian  thistle.  Salsols  tragus,  is  becom- 
ing a  common  weed  In  simitar  locations  and  shows  the  same  tendency 
to  become  a  tumble  weed.  It  is  uncertain  whether  or  not  the  common 
purslane,  Porfuloca  oleracea.  was  a  native  ot  this  region;  but  It  Is 
frequently  found  In  such  locations  as  to  suggest  that  It  was  here  be- 
fore the  advent  of  white  men.  The  evening  primrose  Is  a  common 
August  flower  and  may  be  called  either  Onagm  strigoao  or  Oenofftero 
strigosa,  but  the  plant  needs  more  study.  A  small  prostrate  spurge, 
probably  Euphorbia  glyptosperma.  is  a  common  plant  on  wild  prairie, 
but  more  noticeable  on  new  breaking.  The  prairie  dock,  Rumex  mexi- 
canus,  is  most  common  on  moist  ground.  Among  the  grasses  ot  late 
summer  may  be  noted  Mulilenbergia  racemota  and  Eragoatit  major. 
The  latter  Is  common  la  gardens  and  on  cultivated  ground. 

A  stately  plant  of  early  autumn  Is  Pemathe*  racemoiv,  growing 
on  rich  ground,  sometimes  to  the  height  of  six  feet  The  only  gen- 
tian common  on  the  autumnal  prairie  Is  the  Geatiana  pufteruia.  and  it 
opens  Its  blue  flowers  very  late,  sometimes  blooming  even  in  October, 
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when  tbe  prairie  grassee  baTe  taken  on  tbe  brown  tints  due  to  frotts. 
The  prairie  Is  now  whitened  with  Aster  muUiltorM  and  Its  allies.  It 
la  easy  to  find  plants  which  may  be  called  Aatcr  esiguua,  (Fenuld) 
Rydberg,  and  on  tbe  plains  of  Soutb  Dakota  are  plenty  of  forms  tbat 
may  be  called  Aster  comutatut,  of  Torrey  ft  Gray.  Howerer  tbere 
seems  to  be  so  many  connecting  forms  that  It  seems  about  as  well  to 
call  the  whole  group  Aster  multiflorus. 

2.    The  BJough  Flora. 

Perhaps  the  earliest  spring  flowering  plants  of  the  prairie  slougfas 
and  marshes  are  the  water  crowfoots.  When  the  water  Is  low  Ranun- 
culus delphinifoliut  is  found  blooming  In  muddy  places  lu  the  latter 
part  of  May,  or  If  tbe  water  is  high.  It  will  be  found  a  little  later 
blooming  In  the  water  Itself.  Ranunculus  abortivus  Is  found  In  moist 
places  at  about  the  same  time,  and  Ranuncultts  aceleratut  soon  follows. 
In  deep  sloughs  and  In  tbe  still  waters  of  rlverB  Banunculut  drcinatus 
and  Ranunculus  aguatilU  are  seen  showing  their  white  flowers  In  June. 
An  EleocharU  which  seems  to  be  £.  paliutrte  glaueescens  may  be  seen 
growing  m  shallow  water  or  in  wet  places  early  In  June.  ficirptt* 
fiuviatilis  and  Scirpus  polyphyllut,  together  with  /uncus  nodosua,  Juin- 
cas  lurida,  Carex  festucacea,  Carex  arcta,  Carex  cephaloidea,  Carex  vul- 
pinoidea  and  Carex  gravida  furnish  much  of  the  grass-like  vegetation 
of  the  sloughs  In  June.  In  the  ehsllow  water  of  creeks  a  true  grass, 
Alopecurus  {renjculalua,  may  be  found  showing  its  tlmottay-llke  heads. 
In  deeper  water  the  common  cat-tail,  Tni>M  latifolia,  may  be  seen. 
The  tullted  loose  strife,  Lysimachia  thyrsiflora,  may  be  found  nestling 
among  the  reeds  and  grasses,  and  in  deep  open  water,  that  reptlle-llke 
appearing  plant,  Hippuris  vulgaris,  may  frequently  be  found.  Another 
plant  found  In  tbe  sloughs  in  June,  is  Bteironema  lanceolatum.  It  Is 
toward  the  close  of  June,  too,  that  the  only  shrub  common  to  the 
sloughs,  Spiraea  Mltcifolia,  la  In  bloom. 

With  the  beginning  of  July  another  loose  strife,  Steironema  dlia- 
tum,  is  in  bloom.  It  was  on  July  12th,  ISSS,  that  tbe  writer  collected 
Bacopa  rotundifolia  In  a  prairie  slough  In  Lac  qui  Parle  county,  per- 
haps the  only  Minnesota  collection  ever  made  of  this  plant  Another 
slough  plant  to  be  looked  for  In  July  is  Lycopus  anericanut.  Tbe 
arrow  heads,  Saglttaria  latifolia  and  Bagittaria  cuneota  are  now  in 
bloom  and  Scirpm  lacustris  and  Bcirpus  americana  are  fruiting  In 
rather  deep  sloughs,  along  with  Sparganium  eurycarpum. 

With  the  beginning  of  August  the  swamp  milkweed,  Asclepias  in- 
camata,  begins  to  bloom  In  grassy  sloughs.  Birula  erecta  is  found 
in  slow  streams  while  Oicuta  Tiiaculata  and  iStum  ctcutoe/oltum  are 
found  In  deeper  water.  With  tbe  drying  up  of  the  sloughs  In  August 
several  species  of  Potentilla  become  noticeable.  Some  of  these  are 
clearly  Potentilla  monspeliensis,  others  appear  to  be  Potentilla  pen- 
tondra,  while  still  others  may  be  Rydberg's  Fotentilla  leucocarpa.  It 
Is  in  August  too,  that  Pedicularis  lanceolata  is  In  bloom,  while  Radi- 
cula  hispida  and  Radicula  palustrls  are  common  In  muddy  places. 
This  plant  has  been  called  Natfurtium  and  Roripa.  Phragmitea  com- 
munU  Is  now  waving  Its  sblnlsg  purple  panicles  In  the  deeper  sloueJis, 
and  In  springy  and  boggy  places  the  great  water  dock,  Ruinex  1>rit- 
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tanica,  is  conspicuous.  Polygonom  lapanthifoUum  Is  common  od 
moist  grounds,  wblle  Polvgonum  emertum  shows  Its  dense  ros^^^olored 
spikes  In  the  deeper  sloughs.  This  last  mentioned  plant  when  touched 
by  the  autumnal  froete  gtves  forth  a  spicy  fragrance  never  to  be  for- 
gotten by  one  who  bas  once  Inhaled  it  Beckmatinia  crucaeformi*  Is 
blooming  in  muddy  places,  or  more  generally  growing  out  of  the 
water.      Ranunctiltu  macoxmii  may  now  by  looked  for  on  moist  ground. 

Early  in  September  Heieniwnt  autumnale  and  BoHdago  graviini- 
folia  open  tbelr  yellow  heads  on  ground  that  has  been  wet  all  summer. 
The  mininutive  EleocharU  acicvlaria  is  growing  in  muddy  places  cov- 
ering the  ground  like  a  carpet.  Ambrosia  ptilogtachva  is  now  found 
in  moist  places.  Boltonia  asteroidea  is  In  bloom  on  all  wet  grounds, 
and  its  white  star-like  flowers  do  much  to  make  the  low  lands  look 
>  as  white  as  the  upland  prairie  where  Aster  multillorus  la  in  bloom. 
Atler  panicuJatut  Is  found  in  the  same  low  sloughs.  The  later 
autumnal  flowers  of  low  ground  are  Bidens  frondosa,  Bident  leavi* 
and  Artemisia  bJennu,  and  soon  frost  puts  an  end  to  the  whole  prodigal 
show. 

5.    The  Proirie  Meadow  Flora. 

The  earliest  of  prairie  grasses,  Hierochloe  odorata.  has  already 
been  referred  to.  This  grass  matures  bo  early  aa  not  to  be  an  im- 
portant constituent  of  the  pnilrle  meadows.  PoavcompresMa  has  beea 
occasionally  found,  but  Is  by  no  means  common.  A  tall  Poa  collected 
at  Clara  City  was  Identified  at  Poa  pseudopratensis  by  Prof.  Scrlbner- 
Poa  pratensis  Is  not  often  found  in  a  natural  meadow,  but  it  is  crowd- 
ing out  the  native  grosses  by  road  sides  and  in  pastures.  Panicum 
scribnerianum  is  quite  common  In  prairie  meadows  early  In  June; 
but  It  ripens  early  and  does  not  contribute  much  to  the  hay  crop. 
Aprostu  alixi,  seemingly  native,  is  quite  common,  but  much  more  com- 
mon Is  Poa  trifiora.  a  grnsa  that  forms  a  targe  part  of  the  hay  of 
prairie  farmers.  Among  the  weeds  In  the  native  meadowa.  must  be 
classed  Hordeum  juMtam,  a  grass  that  seems  to  be  more  than  main- 
taining Itself.  It  furniabes  good  pasture  early  in  the  season,  but 
its  rough  barley-like  awns  are  very  injurioua  to  stock  and  often  cause 
great  damage  to  the  hay  crop.  Among  the  coarser  grasses  of  the 
prairie  meadow  is  Spartina  cj/nosuroides,  growing  to  the  height  of 
from  tbree  to  five  feet.  Echinochloa  cnu-galli  is  found  blooming  in 
August  In  the  wetter  parts  of  the  prairie  meadows.  In  many  mead- 
ows the  bulb'producing  wild  onion.  Allium  canadense.  Is  common. 

-}.  TAe  Alkali  Fiat  Flora. 
On  some  western  Minnesota  prairies  the  soil  is  atrongly  impreg- 
nated with  alkaline  salts,  especially  where  the  surface  is  so  level  that 
the  drainage  is  poor.  In  such  places  It  would  seem  that  "lye"  from 
the  ashes  left  from  frequent  burning  of  the  prairies  has  accumulated 
until  few  plants  can  survive  the  trying  conditions.  On  these  flat 
prairies  Astragaljis  hypoglottis,  looking  atrangely  like  red  clover.  Is 
frequently  found.  This  Is  a  circumpolar  plant,  and  extends  In  similar 
locations  across  the  steppes  of  Siberia.  It  Is  occasionally  found  in 
valley  lands.  Another  plant  of  these  locations  Is  the  common  louse- 
wort,  Pedicularis  eanadensis.    One  might  conclude  from  the  notation 
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of  Its  raage  given  by  Brltton  and  by  MacmUlan,  that  It  1b  to  be  found 
only  In  vood-Iands;  but  tn  vestem  MinneBota,  it  la  never  found  In 
Buch  locations.  The  small  white  lady  slipper,  Oypripedium  candidum, 
once  common  on  these  flat  prairies,  seems  to  have  wholly  disappeared. 
Another  plant  of  early  June  quite  indicative  of  alkaline  conditions  is 
Zvgadenus  chloranthus,  with  Us  long  racemes  of  greenish  flowers. 
Here  too,  several  Beneoiot  are  to  be  found,  probably  Senecto  baUamibie 
and  Bmicio  plattensis.  The  long  stemmed  bawksbeard,  Crepia  runcj- 
nata,  is  to  be  looked  tor  where  alkali  1b  unusually  abundant.  It  seems 
to  be  a  xeropbytic  plant  with  a  large  thickened  root  from  which  the 
long  sterna  shoot  up  early  tn  June.  Brltton's  manual  gives  the  habitat 
of  Zieia  cordata  as  "in  woods";  the  "Metcspermae  of  the  Minnesota 
Valley"  says  that  It  grows  in  thickets  and  on  gravelly  banks  in  the 
southeaetern  part  of  the  valley,  but  it  is  common  In  western  Minne- 
sota on  flat  alkaline  prairies  or  around  the  bordere  of  prairie  meadows. 
It  never  grows  in  woods  or  thickets  In  this  part  of  the  state.  Tha 
characteristic  dock  around  the  margins  of  saline  epringa  Is  Ramex 
persicarioides.  The  red  goosefoot,  CJi  en  op  odium  rubrum,  common 
in  the  sea  coast  marshes,  appears  again  la  wet  places  In  the  alkaline 
prairies  of  western  Minnesota.  RanuTnciilug  geptentrionalis  la  com- 
mon in  valleys  and  on  the  borders  of  alkali  spots;  but  the  character- 
istic crowfoot  of  these  locations  la  Rannunculiu  cymtxitaria.  Both  of 
these  plants  are  largely  progagated  b;  stolons;  but  the  Cymbalaria  Is 
one  of  the  finest  examples  of  this  mode  of  propagation.  StacUya 
palaatris  Is  common  In  abandoned  fields  where  the  soil  Is  too  wet  and 
alkaline  for  cultivation.  It  Is  quite  variable  and  most  of  the  leaves 
seem  to  be  petloled.  Perhaps  it  should  be  regarded  as  a  distinct 
variety.  In  some  of  Its  forms  It  la  very  similar  to  Stachys  teucrifoHa 
Rydberg.  The  wild  mint  found  here  has  generally  been  referred  to 
Mentha  canadensis,  but  this  species  baa  been  reduced  to  a  variety  of 
Mentfm  arvensis  In  the  seventh  edition  of  Gray's  Manual.  Lithmin 
alatum  is  especially  abundant  on  the  flat  sandy  prairies  of  Swift 
county,  A  Pycnanthemum  la  also  found — probably  P.  virginianum. 
It  Is  well  to  remember  In  passing  that  In  the  region  under  considera- 
tion there  Is  very  little  land  so  Impregnated  with  alkaline  salts  as  not 
to  be  covered  with  pratrle  grasses.  There  are  mainly  such  species 
as  are  found  in  prairie  meadows,  dwarfed  somewhat  by  the  Inhospita- 
ble soil. 

5.  The  Valley  Flora. 
■  It  has  been  said  that  the  prairie  flora  Is  deficient  In  species  but 
rich  in  individual  plants.  One  who  has  Journeyed  for  any  great 
length  of  time  on  the  open  prairie  becomes  weary  of  the  endless  repe- 
tition of  Individuals,  and  comes  out  with  a  sense  of  relief  upon  a  broad 
river  valley  such  as  that  of  the  Minnesota.  He  wilt  not  find  the 
grasses  greatly  different  from  those  of  the  prairie  meadow,  unless  It 
be  those  of  bluff  sides,  and  these  will  be  spoken  of  further  on. 

On  rich  dry  river  bottoms  one  will  And  Elymus  virginicus  L  tn 
place  of  E.  canadensis  L.  On  low  grounds  he  will  Hnd  Panicjim 
capillare  and  EcJiinochloa  cms-gatli;  on  river  banks  EragrostU  hyp- 
noides,  dwarf  and  creeping,  and  possibly  In  the  slow  river  Itself  the 
stately  and  beautiful  Zizania  paluslris.      On  low  valley  lands  the  grass 
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flora  differs  but  little  trom  that  of  the  prairie  sloughs.  Here  we  find 
aa  the  preralllng  grass  eparaHmi  micAdutrtana  Eitch.  and  here  It 
teaches  Its  hest  deTelopment.  On  higher  lying  bench  lands  Is  found 
Andropogon  furcatu*,  associated.  If  the  soil  Is  pretty  dry,  with  An- 
dropogon  tcopariut.  In  early  spring  Bierochloe  odorata  Is  very  no- 
tlcable,  and  on  lower  ground  later  In  the  season  Paniciim  capillare  la 
common.  Several  species  of  Ovpertu  aro  found  on  river  banks,  and 
among  them  C.  crj/tlirorJtigos  and  C,  strigoitu.  The  paeque  flower  la 
common  on  beach  lands,  and  on  lower  levels  In  early  May  Anemone 
eOTOJiniana,  the  most  beautiful  of  spring  flowers,  opens  Its  pale  blue 
and  white  petals.  The  wild  strawberry  Is  now  in  bloom  and  appears 
to  be  Fragaria  virginiana  illinoi£n»is.  The  Violet  of  our  river  bottoms 
has  been  thought  to  be  Tiola  pratinicota  Greene;  but  it  needs  more 
study.  Some  of  our  plants  appear  to  be  Viola  cucullata  Alt,  or  Viola 
papilonacea  Fursh.  Viola  palmata  has  been  collected  here  but  Is  very 
rare.  Caltha  palustris  Is  a  common  spring  flower  here,  occurring  In 
wet  meadows.  SiSj/mbrium  incisum  Engl,  or  Sophia  inciaa  Green  Is 
common  on  bench  lands.  The  variety  harticigianum,  or  Sophia  hart- 
toigiana  Greene,  has  been  collected  at  Big  Stone  lake.  Capaella  Bursa- 
pttstorit  Is  an  Introduced  weed,  while  EtUsia  Xyotelea  Is  a  very  common 
native,  and  sometimes  becomes  a  troublesome  weed  In  grain  fields  and 
gardens.  Corydalis  avrea  Is  plentiful  near  rocky  ledges,  blooming  In 
the  latter  part  of  May. 

Among  the  valley  flowers  of  early  June  are  several  Senecioa.  Ben- 
ecio  paJiutris  Is  found  on  the  shores  of  lakes,  ae  well  as  In  the  val- 
leys. Senecio  integerrimus  Nutt  and  Senecio  atriapiculatus  Rydb, 
are  both  referred  by  Dr.  Greenmaa  in  his  revision  of  Scneclo  in  the 
seventh  edition  of  Gray's  manual  to  Senecio  infeperrimus,  but  the  Mon- 
tevideo specimens  seem  to  be  quite  distinct.  Perhaps  a  further  study 
of  a  larger  number  of  specimens  would  show  that  the  two  species  run 
Into  each  other.  The  wind  flowers  make  a  brave  show  In  early  June. 
The  most  common  of  these,  Ancvione  canadense  L.  Anemone  vir- 
bineana  L.,  Is  qulie  rare  here,  but  Anemone  cylindrica  la  quite  com- 
moo.  Its  fruiting  heads  continue  to  elongate  after  the  flowers  aro 
gone  and  become  quite  conspicuous.  The  splderworts  are  now  in 
bloom.  Our  plant  appears  to  be  Tradescantia  bracteata  Small.  The 
typical  milkweed  of  the  river  bottoms  U  Aaciepias  syriaca  L,  although 
Asclepias  ovalifoHa  Is  occasionally  found.  Asclepiaa  speciosa  is  con- 
fined to  wet  places  on  the  high  prairie.  Erj/ainum  chiranthoidet  la 
common  along  the  borders  of  timber  on  dry  soil.  En/ainum  ttyrtico- 
lum  Sheldon  has  been  collected  at  OrtonvUlc,  but  in  the  opinion  of  Dr. 
Robinson  it  should  be  united  with  the  rather  more  common  Erj/simTim 
tnconspicutn  MacM.,  and  both  plants  referred  to  Erysimum  parvifiomm 
Nutt.  Bilene  antirrhina  L.  Is  more  or  less  common,  and  Silene  nodi- 
flora  L,  has  been  collected  on  the  railroad  track  at  Montevideo.  Euphor- 
bia dictyosperma  Flsch  ft  Mey  has  been  collected  in  the  valley  both 
at  Montevideo  and  Granite  Palls.  The  Montevideo  Station  Is  the 
only  one  referred  to  In  the  "Metaspermae  of  the  Minueaota  Valley." 
The  new  edition  of  Gray's  manual  omits  Minnesota  from  Its  range. 
This  is  doubtless  due  to  the  reduction  of  E.  arkantana  and  E.  mit- 
touriensis  to  the  above  named  species.    Potentilla  anserina  is  c 
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In  wet  meadows,  and  Potentitla  paradoxa  has  been  collected  at  Big 
Stone  lake.  Qalittm  boretUe  is  a  very  common  valle;  plant  In  th« 
latter  part  of  June.  When  In  full  bloom  It  frequently  whitens  acres 
of  land  at  a  time.  Thot  cosmopolite.  Achillea  mUlefoHum,  ia  alao 
found.  Scrophutaria  leporella  Blcknell  is  frequeutly  found  on  t&e 
edges  of  valleys.  Myoauraa  minimus  1b  a  very  rare  plant  In  this  re- 
gion, but  it  has  been  collected  at  OrtonvHle  r.nd  Montevideo.  Camel- 
ina  tativa  has  been  coUecteJ  on  the  railroad  right  of  way  at  Monte- 
video. Prunvs  pumila  has  been  collected  at  the  foot  of  Big  Stone 
lake,  and  on  the  Leaf  hills  in  Otter  Tail  county.  Perhaps  the  shrub 
found  at  the  tatter  location  Is  Frunua  cuneata  Raf.  The  commoc  cor- 
nel found  In  the  valleys  here  seems  to  he  Comiw  stolonifera  Mlchz. 
The  fact  that  It  is  not  sto'onlferous  has  led  Dr.  Rjdbcrg  to  propose 
for  it  the  varietal  name  of  interior,  Cardamine  bultmsa  is  frequentlT 
found  in  spring  brooks. 

The  July  flora  is  not  so  conspicuous.  The  two  sweet  clovers, 
MeHlotus  ofUcinaiU  and  Melilotus  alba,  both  introduceJ  plants,  are 
blooming  on  waste  grounds.  In  similar  locations  LappuTa  virginUuta 
a  distinguished  looking  plant  when  young,  Is  producing  its  inconspicu- 
ous llowera  or  rtpenlcg  its  prickly-barbed  fruit,  a  sad  dliiappolntment 
to  one  who  has  watched  lis  growth.  Euphorbia  marginata  Pursh  is 
not  common  In  this  region,  but  is  found  on  the  southwesterly  edge  of 
our  area  growing  in  alluvial  soil.  Lobelia  apicata  hirtella  is  common 
in  valley  meadows.  Tcucrium  occidentale  Gray,  or  its  variety  bore- 
ale  (Blcknell)  Fernald.  Is  found  at  the  foot  of  bluffs  trhere  the  soil  Is 
rich.  Apocynum  androseTrtitoUum  ts  now  blooming  In  open  places, 
and  Apocynum  cannabinum  in  Its  variety  hvpericifoliam  la  found  along 
the  edges  of  timber  land.  Echinocj/stis  lobala  Is  twining  Its  graceful 
stems  over  shrubs  and  fences,  opening  Its  long  racemes  of  pale  flow- 
ers In  profusion.  Ulricularia  vulgaris  in  Its  variety  americana  Is 
thrusting  up  Its  yellow  flowers  in  marshy  ponds;  Erigeron  philadepJhi- 
Cits  is  blooming  In  moist  places,  while  the  small  flowered  Erigeron 
ramosus  la  blooming  on  dry  bench  lands.  Other  Composftae  are  now 
beginning  to  bloom,  ^ylphium  perfoliatum  in  rich  alluvial  ecII.  7eronia 
faaciculata  in  low  grounds,  and  Eupatorium  purpurem  in  still  mols- 
ter  places. 

August  shows  many  more  blooming  plants.  Perhaps  the  rarest 
of  these  is  Cassia  Chamaecrista  found  on  the  river  banks  at  Granite 
Falls.  Scutellaria  lateriflora  Is  blooming  in  wet  places,  while  Aantm- 
culu«  pennsj/lvcnica  Is  ripening  its  fruit  in  similar  Iocati:iDs.  At  the 
foot  of  bluffs  e.re  found  TerJiena  hastata.  Terbena  htricta.  Verbena 
urticaefolia  and  at  Big  Stone  lal(6  TerJiena  bracteosa.  The  pink  um- 
bels of  Allium  atellatum  are  now  seen  on  rocky  banks  everywhere. 
Bisvmbrium  officinale  is  ripening  its  seeds  in  waste  places,  while 
j8i*(/m6rium  aJttssimum  is  becoming  a  troublesome  weed  along  railway 
tracks  and  In  grain  fields.  Plantago  major  Is  exceedingly  common 
and  was  doubtless  a  native  here.  Cusctita  gronovii,  Cuacttta  glomcr- 
ata  and  perhaps  Cascuta  arvetuis  are  found  on  various  plants,  mostly 
COTnposilae.  Bieracium  umbcllatum  Is  quite  a  rare  picnt  In  this 
region,  but  has  been  collected  at  Big  Stone  lake.  It  Is  believed  that 
Artemisia  graphalodes  has  been  collected  In  the  valleys  hero,  but  as 
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that  Bpeclee  haa  been  united  with  Artemisia  ludoviciana  It  will  bare 
to  be  called  by  the  latter  name.  Dalea  alopecuroiaei.  fonaerly  Forth 
Mia  Dalea,  la  occaalonally  found  en  river  bottoms  here.  PoUmiiiia 
trachvaperma  T.  &  G,  aeems  to  have  been  collected  in  the  river  valley 
at  Montevideo,  although  that  location  Is  somewhat  outside  of  its  ranee. 
Polanisia  graveolens  Raf.  Is  a  very  common  plant  on  lake  shores. 
Acorua  Calamus  haa  been  collected  at  Carlton  lake,  Montevideo,  but 
Is  very  rare  in  this  part  of  the  state.  BtropKostylet  pauciftora 
(Bentb)  Wr.ts..  a  rare  leguminous  plant  here,  is  found  at  Big  Stone 
lake.  The  typical  river  valley  thistle  Is  Cirsium  aUiiaiman,  some- 
times growing  to  the  height  of  seven  or  eight  feet.  In  the  Minnesota 
river  near  Biw  Stone  lake  there  has  been  collected  Mrj/iophyntim  spica 
turn  and  M.  verticillattim  and  tbey  are  doubtless  common  In  suitable 
locations  throughout  this  part  of  the  state.  The  common  blazing-stars 
of  the  river  valleys  are  Liatrii  scarioga  and  L.  pycnoatacht/a.  the 
former  growing  on  higher  and  dryer  ground.  The  river  valley  sun- 
flower Is  Heliattthus  grosie-aerratas  Wllld.,  while  the  broad -leaved 
species  found  near  the  edges  of  the  timber  Is  Helianthus  tuberotui. 

In  late  summer  Lobelia  stiphilitica  is  common  in  wet  meadows. 
The  Lactitcat  are  represented  by  L.  canadensis,  L.  hirauta,  L.  ludovic- 
iana. and  L.  pvlchella,  the  latter  being  quite  common.  L.  acariola  in- 
tegrata  is  too  common  in  gardens.  Thlaspi  arvenae  is  spreading  rap- 
Idly  along  railway  embankments  and  promises  to  become  a  trouble- 
some weed.  What  seems  to  be  Bpiranthes  gracilis  Is  frequently  found 
In  wet  meadows.  Orindelia  aguarrosa  la  found  at  Montevideo  near 
the  railroad  track,  and  along  the  St.-ite  line  south  of  Gary. 

Among  the  fall  aeters  of  the  river  valleys  may  be  mentioned,  Alter 
talicifoliui  and  Alter  latcriflorut  growing  on  low  ground.  Aster  laevit 
Is  found  on  higher  ground  along  the  edges  of  timber,  while  Aster 
novae-angliae.  the  most  beautiful  of  asters,  Is  found  along  spring 
brooks.  BoUonias  are  contmoa  in  wet  places  and  contribute  much 
to  the  beauty  of  the  autumnal  landscape, 

6.    The  Blaff  Flora. 
It  Is  along  the  bluffs  of  the  river  valleys  that  there  is  found  the 


trreatest  number  of  plants  having  a  western  range.  The  grass  flora 
resembles  that  of  the  upland  prairie,  including  Andropogon  scopartut, 
Bouteloua  curtipendula.  Boateloua  oligostachya.  Agropyron  smilMi, 
Agropt/ron  teneram,  Stipa  spartea,  Sporoholus  Jieteroiepsis  and  Calamo- 
vilfa  longifoUa. 

Among  the  early  spring  flowers  may  be  noted  Agoseris  caspidata 
with  flowers  much  like  a  dandelion.  This  genus  has  been  called 
Troximon  and  Xotliocalais.  One  of  the  showiest  bluff  flowers  is  Pent- 
stemon  grandiflortts.  but  It  is  rather  rare  in  this  region.  PetiUtemon 
eracilis  baa  bi.en  collected  at  Ortonvllle,  and  Fenstemon  atbidua  is  plen- 
tiful at  Montevideo.  Two  other  common  bluIT  flowers  are;  LitlKh 
apermum  angustifolium  and  L.  caneaceni.  Oeum  triflorutn  with  Its 
purple  calyx  and  long  plumose  styles  Is  a  very  showy  object  in  May 
and  early  June.  Another  May  flower  on  prairie  knolls  Is  Allium  reti- 
cttlatum.  It  is  quite  dwarf  and  has  white  flowers.  Astragalita  ad- 
surgens  forms  dense  caespitose   masses  on  prairie  knolls,   its  dense 


-abvG00»^lc 


370  Pratne  Flora 

spikes  and  purpllah  flowerB  making  It  look  something  like  red  cloTer. 
Astragalus  lotiflOTua,  Hook,  la  found  on  dry  banks,  or  near  the  taps  of 
bluSs  where  the  ground  Is  very  dry  and  hard.  In  suitable  locatlona 
It  Is  quite  plentiful.  The  flowers  are  Inconspicuous.  Aitragalu*  mU- 
souriensis  Nutt.,  while  not  admitted  into  the  new  edition  of  Gray  haa 
been  collected  at  Ortonville.  The  "illustrated  Flora"  glvea  ItB  range 
as  from  Nebraska  to  the  Northwest  Territory  and  south  to  New  Mexico. 
It  seems  to  be  native  at  Ortonville,  and  not  an  Introduced  plant. 
Aitmgaius  flexuosus  Doug,  has  been  collected  at  Monteviaeo  and  Is 
very  plentiful  near  the  railway  station  at  Ortonville.  Oxytropia  lanu- 
Berii,  Pursh.  Is  a  very  showy  plant  on  bluffs  througliout  the  iipper 
Minnesota  valley.  It  has  been  called  a  loco  weed,  but  I  have  never 
heard  of  stock  being  poisoned  by  It.  Onoamodium  hispidissimum, 
Mackenzie,  la  very  common  throughout  this  district.  It  was  impossi- 
ble to  make  our  plant  agree  with  any  of  the  descvlptions  In  the  old 
manuals  and  it  Is  some  satisfaction  to  know  that  there  Is  a  new  species 
for  It.  Gouro  coccinea  la  not  an  uncommon  plant  here.  Its  rose  or 
scarlet  flowers  make  It  very  beautiful.  Oenothera  aerruJata  is  another 
June  plant  very  common  along  bluffs.  Its  yellow  flowers  remain 
open  all  day.  Our  larkspur  seems  to  be  Deiphiniam  azureum,  and  It 
too.  Is  quite  conspicuous  along  the  bluffs  In  June. 

Two  yellow  flaxes  are  very  noticeable  along  the  bluffs  during  July 
— Linutn  rigidum  and  Liiium,  sulcatum.  Ascelepiaa  verticUlata  U 
often  found  on  bluffs  and  may  be  counted  a  bluff  plant,  although  It  Is 
found  on  level  prairies  as  well.  Another  mld'Summer  plant  found  on 
bluffs  and  high  rolling  prairies  la  Brauneria  angustifolia.  noticeable 
for  Us  large  heads  and  long  purplish  rays.  This  plant  was  known  ta 
old  frontiersmen  as  thirst  weed.  Its  gray-colored  thickened  roots 
were  used  by  early  travelers  as  an  antidote  for  thlr.qt.  Taken  Into 
the  mouth  It  has  a  calty,  peppery  taste.  Increasing  the  flow  of  sallra 
so  that  the  weary  treveler  forgets  that  there  Is  no  good  drinking  water 
to  be  had.  Coreopsis  palmata  is  another  Julj-  Comp&alte,  quite  showy 
and  beautiCul.  In  dry  sandy  places  one  Is  quite  sure  to  find  the  goldoi 
aster,  C!irpaopsis  villoaa,  with  Its  rough  gray  leivves  and  branches  and 
yellow  (lowers.  Another  July  bluff  plant  la  the  green  milk  weed, 
Aceratea  viridiflora  lanceolata.  A  typical  xerophytic  plant  found  on 
sandy  bluffs  Is  Lygodesmia  juncea.  It  haa  scarcely  any  leaves  and 
seems  to  delight  In  the  dryest  and  most  sterile  sell.  Quite  a  rare 
plant  on  dry  sandy  bluffs  is  Oenothera  pallida,  a  white  flowered  evening 
primrose.  It  has  shreddy  white  bark.  Our  horaemlut  appears  to  ba 
Monarda  mollin  and  Is  found  on  dry  banks  in  early  August,  Polygala 
verticUlata,  with  greenish  flowers,  Is  found  on  dry  ground.  It  Is  not 
a  conspicuous  planl,  and  la  one  that  la  apt  to  be  overlooked.  Artemitia 
frigida  is  found  on  the  dryest  bluffs,  sometimes  whlt-jnlng  the  whole 
bluff  side,  aa  seen  from  a  distance.  Artemiaia  longifolia  Is  quite  com- 
mon In  similar  locatlona.  A  not  uncommon  aster  on  the  blnff  lands 
is  Aater  oblongifoHus.  with  beautiful  purple  flowers.  Another  strik- 
ing plant  of  the  bluffs  is  Aater  aericiua  with  silvery  silky  leaves. 
Kuhnias  are  very  common  plants  on  the  bluffs.  Our  plant  seems  to 
be  Knhnia  eupatoroides.  The  attempt  to  separate  this  vci'lable  species 
Into  two  or  more  species  seems  to  have  ended  In  failure.      The  blazlns 
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stars  ot  the  bluffs  are  Liatris  cj/lindricea  and  LiatrU  punctata,  the  lat- 
ter more  common.  Liatris  scariota  1b  also  freque&tlT  found  on  bluff 
lands,  where  Lepackyw  columiMris  Is  also  quite  common.  Rttdbeckia 
hirta  Is  not  very  common  near  tbe  MinceEota  riTer  but  is  found  on 
the  Leaf  hills.  Oxyhapliut  nyctagineui  end  OsK&ophus  hirsutiw  are 
both  found  on  dry  banks,  the  latter  more  common.  Both  open  their 
flowers  late  In  tbe  afternoon.  Folj/gonam  ramoiiarimjim,  MIchx,  is 
the  name  now  given  to  our  tall  dry-land  knot-weed.  Herotcfore  wa 
have  called  our  plants  Foljignomiini  camporum — at  least  tor  the  most 
part.  Artemisia  dracanculoides,  Pursh  1b  an  early  autumn  plant  on 
dry  land.      Artemisia  coudefa  is  found  on  thinner  soil,  usually  near 

7.    The  Rock  Flora. 

The  Minnesota  valley,  aa  we  have  remarked,  Is  crossed  In  several 
places  by  ridges  of  archaic  rocks.  Near  these  rocks  and  In  crevices 
In  them,  the  conditions  are  even  more  xerophytlc  than  on  the  bluffs. 
Tbe  grass  flora  of  these  rocky  areas  does  not  differ  greatly  from  that 
ot  the  bluRs.  Boiiteloua  oUgostachya  here  reaches  a.  better  develop- 
ment. Indeed  this  valuable  grass  seems  to  be  more  than  maintaining 
itself,  and  la  becoming  an  important  constituent  ot  dry  pastures. 
Sporobolus  bret'ifoHus  belongs  in  the  game  plant  Bociety  as  the  Boii- 
teloua and  is  usually  found  with  it.  Festuca  octoflora  Is  found  on 
thinner  soil  and  ripens  its  seed  in  early  summer.  Agroatis  ttyemalis 
is  another  rock  grass,  although  of  course  it  Is  found  in  many  other 
places.  Growing  In  shallow  pools  on  the  rocks  Is  a  dwarfed  form  ot 
Alopecurwi  geniculatus.  not  more  than  two  dec  1  meters  high.  It 
seems  to  be  a  distinct  variety.  Growing  among  the  grasses  In  these 
rock  areas,  Juncus  tenuis  is  quite  a  common  plant. 

Setaginella  mpestrit  Is  common  oa  the  rocks  with  many  Interest- 
ing mosses  and  lichens.  The  common  fern  found  in  the  crevices  ot 
these  rocks  appears  to  be  Woodsia  ilvensis.  Tho  only  other  ferns 
that  have  been  found  here  are  Ci/stopteria  fragilis  and  Polvpodittm 
valgare,  but  both  of  these  are  quite  rare. 

The  earliest  spring  flower  in  these  areas  is  Lomatiam  orientale 
(Coulter  £  Rose).  It  blooms  in  April,  sending  up  its  umbel  of  white 
flowers  from  a  thick  fusiform  root  stock.  Blooming  at  a  time  when 
the  prairies  are  Htill  gray  with  the  last  year's  grasses,  it  !s  a  dIOicult 
plant  to  find.  Early  in  May  Androiace  occidentalis  is  a  very  common 
but  rather  lueouaplcuous  flowers.  Associated  with  this  plant,  but 
not  so  common  is  Draba  Caroliniana,  another  very  dwarf  plant  Grow- 
ing on  the  rocks,  or  where  the  soil  Is  very  thin  Draba  ^ 
very  common.  It  is  very  small  In  early  spring  when  it  c 
bloom,  but  the  plant  forks  repeatedly  and  continues  to  bloom  and  fruit 
until  it  reaches  a  height  of  at  least  three  decimeters.  Aguilegia  cana- 
densis grows  under  the  shadow  of  these  rocks  and  is  one  of  the  most 
beautiful  spring  flowers.  Arenaria  lateriflora  has  been  found  in  simi- 
lar locations.  Myosotis  virginica  Is  a  rather  common  plant  growing 
la  the  crevices  of  the  rocks.  OilUa  linearis,  a  western  plant,  is  found 
on  the  rocks  at  Cedar  lake  near  Montevideo,  tut  Ib  not  very  common. 
Acerates  lanuginosa  ta  another  rare  plant  of  these  rocky  ledges.  Per- 
haps one  of  tbe  smallest  plants  to  be  found  among  these  rocks  is 
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Centunculua  minimus.  Another  diminutive  rock  plant  Is  Oratiola  vir- 
l/iniana  growing  In  the  shadow  of  rocks.  Plantago  jnirstiii  is  very 
tommon  on  dry  ground  near  tbeee  rocks.  Hedeoma  hitpida  Is  com- 
mon too  growing  on  rocks,  while  Heuchera  hispida  grows  on  dry  soil 
near  by.  Arabia  hirsuta  as  found  on  the  rocks  here  Is  a  plant  of 
eonslderahle  size.  Isanthas  brachitus  Is  a  little  plant  blooming  In  the 
crevices  ol  rocks  in  July.  Matiillaria  vivipara  Is  found  on  granite 
ledges  near  Ortonvllle.  Its  bright  red  flowers  are  very  beautiful. 
Opometa  fragili»  Is  common  on  the  rocks  in  all  parts  of  the  upper 
Minnesota  valley-  Hosackia  americana  (lotus)  Is  quite  plentiful 
around  Big  Stone  lake  and  has  been  collected  as  far  east  as  Monte- 
video.     Other  plants  of  a  western  ranjre  collected  at  Montevideo  are: 

Potenlitla  hippiana:  Potentiila  peanaj/lvattica  atrigosia  Pursh.; 
Poteittilla  penttbi/lvanica :  Talinum  parviflorum  Pursh. ;  Houalonia 
Itmgifotia.  common  on  the  rocks;  Polygonum  lenue.  also  very  common 
on  gneiss  rocks,  fruiting  in  September.  Pemathea  aapera  MIchx,  is 
frequent  on  rich  bench  lands  near  rocks.  It  is  a  stately  looking  plant 
witb  a  southwestern  range. 

N.     The   Bog   Flora. 

There  are  few  bogs  in  western  MlnnCFota,  consequently  the  list 
of  bog  plants  Is  short.  Among  the  plants  found  about  springs  and  In 
wet  places  are:  Bpilobiam  coloratum.  Muhl.;  Epiiobium  densum. 
Raf.;  Epilobium  adenocaulon,  ilimulus  glabratus  Jameaii.  Gray,  found 
in  cold  springs:  Vallitriche  heterophylla.  Pursh.  collected  In  Spring 
creek,  near  Montevideo;  Oentiana  procera.  Holm.,  found  in  marshy 
bogs  near  Glen  wood. 

Lobelia  kalmii,  L.  found  In  spring  bogs  In  Pope  county,  Pamaasia 
taroliniana  found  In  bogs  nround  lake  Minnewaska. 

Some  of  the  names  used  In  this  paper  have  an  unfamiliar  sound. 
This  is  due  to  the  action  of  the  Vienna  Congress  In  restoring  to  use 
certain  generic  names  that  have  not  been  used  by  American  botanists 
for  many  years.  For  the  sake  of  uniformity  it  Is  likely  that  their 
use  will  have  to  be  acquiesced  In. 
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By  Lycurgus  R.  Moyer,  Montevideo,  Minn. 


It  may  eeem  presumptuous  in  ono  whose  kuowleitge  of  field  botany 
Is  only  that  of  an  amateur  to  come  before  this  Academy  with  a  paper 
on  so  threadbare  a  topic.  Tbe  general  subject  of  the  Minnesota  flora 
has  already  been  ably  discussed  by  Dr.  Upham  In  his  "Catalogue  of 
the  Flora  of  Minnesota,"  published  as  Part  VI.  ot  the  annual  report 
of  progress  of  the  Geological  and  Natural  History  Survey  of  Minne- 
sota, for  the  year  issa.  This  scholarly  work,  while  admittedly  In- 
complete, was  contributed  to  by  botaulsts  from  all  parts  o(  the  state. 
and  represented  at  the  same  time  the  field  observations  ot  Dr.  Upham 
himself  while  engaged  la  the  actual  fleld  work  of  the  geological  sur- 
vey. Eight  years  later,  in  1S9Z.  there  appeared  the  much  more 
elaborate  and  pretentious  work  of  Frof.  Conway  MacMlllan,  entitled 
"The  Metaspermae  of  the  Minnesota  Valley."  Of  this  work  it  may 
be  said  that  It  was  based  on  Insufficient  field  work,  and  so  abounds  In 
conclusions  not  v/arranted  by  the  facts.  Valuable  papers  on  the 
Flora  of  Minnesota  appeared  from  time  lu  time  In  the  "Minnesota 
Botanical  Studies."  particularly  the  papers  by  Sheldon,  Heller  and 
Wheeler.  The  only  special  report  on  the  flora  of  western  Minnesota, 
Is  a  paper  by  William  A.  Wheeler,  entitled  "A  Contribution  to  the 
Knowledge  of  the  Flora  of  the  Red  River  Valley  In  Minnesota,"  (Vol.  2 
Minn  Bot.  Studies  SG9),  In  which  there  are  enumerated  twelve  prairie 
plants  and  shrubs  belonelng  to  the  Legumlnosae.  The  second  volume 
at  Brltton  ft  Brown's  "Illustrated  Flora  of  the  Northern  United 
States  and  Canada"  appeared  in  1S9T,  and  covered  western  Minnesota 
In  a  more  satisfactory  way  than  any  other  publication.  It  seems  like- 
ly. In  view  of  the  Vienna  agreement,  that  Its  system  of  nomenclature 
will  soon  seem  antiquated.  Robinson  ft  Fernald's  "Gray's  New  Manual 
of  Botany"  Is  a  very  helpful  book,  but  its  plant  descriptions  are  too 
brief  to  be  entirely  satisfactory,  and  It  already  appears  that  It  omits 
some  Minnesota  plants.  Coulter  ft  Nelson's  "New  Manual  of  Rocky 
Mountain  Botany"  Is  a  disappointment  in  that  it  is  quite  locally  con- 
fined to  a  small  part  of  the  Rocky  Mountain  region  with  Wyoming 
as  a  center,  and  does  not  purport  to  cover  the  plains  and  prairies 
at  all.  It  has  been  the  hope  of  western  botanists  when  they  found 
that  the  "New  Gray's  Manual"  was  limited  to  the  regions  east  of  the 
western  boundary  of  Minnesota,  that  the  New  Rocky  Mountain  Botany 
would  cover  the  adjacent  regions  to  the  west.  The  book  was  there- 
fore a  disoppolutment.  but  It  leaves  the  field  open  for  some  enthu- 
siastic young  man  to  write  a  plains  flora,  or  perhaps  a  Flora  of  :the 
Mississippi  Valley,  It  may  be  said  that  the  plains  flowers  are  not 
very  attractive,  but  It  will  be  found  that  they  are  well  adapted  to 
their  environment,  and  therefore  worthy  of  careful  study. 

It  is  perhaps  generally  known  that  western  Minnesota  Is  for  the 
most  part  a  high  rolling  prairie,  from  1,000  to  1,800  feet  above  the 
level  of  the  sea.      The  largest  area  ot  level  land  in  this  region  Is  the 
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Red  Rtver  valley,  tbe  ancient  bed  of  the  glacial  Lake  Agassis.  The 
obaervatlonB  noted  in  tble  paper  are  more  pertinent  to  tbe  bigb  rolling 
prairie  regions  lying  soutb  of  the  Red  River  valley  proper,  Tbeee 
prairies  are  practically  all  of  a  drift  formation.  Tbe  regions  to  the 
nortb  of  them,  or  perhapa  western  Minnesota  Itself,  seems  at  one  time 
to  have  beea  underlain  by  extensive  formations  of  limestone  whlcb 
became  food  tor  the  glacier,  and  was  ground  up  and  Incorporated  with 
the  otber  materials  In  such  a  way  as  to  produce  a  soil  of  surpassing 
fertility.  Id  respect  to  the  amount  of  decomposing  limestone  found 
in  tbe  soil,  western  Minnesota  differs  markedly  from  eastern  Minne- 
sota, or  from  Wisconsin,  and  the  difference  Is  all  in  its  favor.  An 
outcrop  of  granitic  rocks  crosses  tbe  state  from  its  northeast  comer 
to  its  southwest  corner,  but  the  material  from  whlcb  tha  extra- 
ordinarily fertile  soil  of  western  Minnesota  was  formed  was  very 
largely  sedimentary  rocks  abounding  in  carbonate  of  lime.  Very 
few  exposures  of  this  rock  are  now  to  be  found  remaining  In  place. 
There  is  found  on  tbe  northeasterly  side  of  Big  Stone  lake  about 
half  a  mile  from  its  head  an  outcrop  of  shale  bearing  many  concre- 
tions, apparently  gypsum  crystals,  but  the  exact  nature  of  these  so 
far  as  the  writer  knows  has  not  been  determined.  Prof.  Todd  of 
tbe  United  States  Geological  Survey  is  of  the  opinion  that  this  outcrop 
is  Carlisle  shale  of  the  Benton  group.  Should  this  opinion  prove 
to  be  Correct  one  might  hazard  a  guess  that  tbe  Immense  number  of 
large  and  powerful  springe  found  along  the  southwesterly  side  of 
Big  Stone  lake  are  due  to  tbe  running  out  In  this  locality  of  the 
water  bearing  Dakota  sandstone. 

Rich  as  this  soil  is  minerally.  It  is  provable  that  part  of  Its  fer- 
tility In  duo  to  tbe  action  of  nitrifying  bacteria  which  found  con- 
genial boGts  on  tbe  roots  of  leguminous  plants  tormerly  so  abundant 
on  the  prairie.  Thlc  is  merely  suggested  without  any  purpose  of 
going  into  tbe  extensive  literature  of  this  branch  of  the  subject.  Cer- 
tain It  Is  that  those  parts  of  the  prairies  lying  highest  and  driest 
and  apparently  possessing  the  least  fertile  soil  have  produced  tbe  beet 
crops  tor  many  years,  some  having  stood  continuous  wheat  cropping 
tor  forty  years.  Lands  lying  on  a  somewhat  lower  level  and  appar- 
ently possessing  much  more  soil  humus,  have  not  been  nearly  so 
productive;  and  it  is  a  fact  that  tbe  original  prairie  sod  in  such 
locations  did  not  contain  nearly  so  many  leguminous  plants.  It  has 
been  noticed,  too,  that  those  portions  of  the  original  prairie  that  have 
been  fenced  and  long  pastured  and  afterwards  broken  up  and  planted 
to  ordinary  farm  crops  have  not  been  nearly  so  productive  as  the 
prairies  that  were  broken  without  being  pastured.  It  is  reasonable 
to  believe  that  there  must  be  some  connection  between  this  lack  ot 
fertility  and  the  fact  that  tbe  leguminous  plants  were  so  quickly 
destroyed  by  cattle. 

Like  the  buffalo  tbe  leguminous  flora  of  western  Minnesota  has 
now  practically  passed  away,  and  tbe  traveler  on  the  prairies  sees 
only  farm  crops,  or  waste  pieces  ot  land  bearing  weeds  of  various 
kinds,  many  of  them  blag  Immigrants  from  Europe.  It  seems  proper 
to  put  on  record  some  account  of  these  plants  before  the  memory  ot 
them  entirely  dies  out.      They  practically  exist  now  only  In  herbaria. 
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or  as  Isolated  Individuals  In  waste  places  or  along  railway  rlgbU  at 
way;  and  even  In  such  places  they  are  being  rapidly  driven  out  by 
more  persiBtent  vegetation.  Kentucky  blue  grass  Is  driving  out  the 
original  prairie  grasses  as  welt  as  the  leguminous  plants. 

As  nearly  aa  the  writer  can  remember  the  most  common  of  the 
prairie  legumes  was  Ptoralea  argophj/Ila  Purah,  and  it  was  the  silvery 
Bllky-whtte  pubescence  of  this  plant  that  contributed  so  much  toward 
giving  the  prairies  their  prevailing  gray  tint.  It  Is  a  plant  of  wide 
distribution  all  over  the  northwestern  plains. 

On  high  rolling  prairies,  and  on  bluffs  and  ridges,  one  was  sure 
to  find  Psoralea  etcalenta  Pursh,  a  hairy  grayish  looking  plant  with 
the  aspect  of  a  lupine.  Deep  in  the  tough  prairie  sod  was  burled 
its  oval  or  oblong  farinaceous  root.  Encased  In  Its  tough  leathery 
exterior  these  roots  supplied  a  white  starchy  and  mealy  Interior  of 
agreeable  flavor.  This  plant,  tbo  tlpslni  or  teep-se-nee  of  the  Indiana, 
tbe  Pomme  de  Terre  of  the  French  voyageur,  was  the  source  of  a  large 
part  of  the  food  supply  of  the  natives.  It  Is  said  the  Indians  dried  It 
and  made  it  into  Sour  which  was  used  for  thickening  soups  and  for 
other  purposes.  The  young  men  who  followed  the  early  breaking  plows 
on  the  western  Minnesota  prairies  can  testify  that  the  roots  were  very 
good  eaten  raw.  The  Pomme  de  Terre  river  received  its  name  from 
the  abundance  of  this  plant  on  the  sandy  prairies  along  its  banks  near 
where  it  was  crossed  by  the  old  Joe  Brown  trail. 

When  Prof.  Holzlnger  was  a  home  missionary  in  Cottonwood 
county  he  collected  Psoralea  tenui/lora  Pursh,  in  that  county,  but  It 
was  a  rare  plant.  It  waa  afterward  collected  between  Morton  and 
Granite  Falls  by  Prof.  MacMlllan. 

The  common  ground-plum  of  the  Minnesota  prairies  was  known 
as  Astragalug  caryocarpus  Ker.  in  the  old  manuals,  and  bears  the  same 
name  in  Robinson  &  Fernald's  New  Manual.  Dr.  Rydbcrg  separated 
it  from  Astragalus  and  proposed  It  the  new  genus  Oeoprumnon.  Prof. 
Nelson  in  the  New  Manual  of  Rocky  Mountain  Botany  leaves  the  plant 
in  Astragalus  as  did  Dr.  Brltton,  but  favors  the  divialon  of  the  old 
species  so  that  our  plant  becomes  Astragalu!.  crassicarpus  Nutt.  It 
was  very  common  In  the  early  days,  and  tradition  tells  ns  that  Its 
fleshy  pods  were  frequently  cooked  by  travelers  as  a  substitute  for 
green  peas.  One  writer  has  testified  that  Its  flavor  is  midway  be- 
tweeen  that  of  green  peas  and  asparagus.  For  many  years  back  the 
plant  has  been  so  Infested  with  "pea  bugs"  that  no  one  would  care  to 
eat  the  dish 

The  widely  distributed  Astragalug  CaroHnianua  L,  or  A.  Cotm- 
densia  L.  extends  throughout  western  Minnesota  but  it  was  nowhere 
very  common.  It  was  found  on  prairies,  in  valleys  and  along  river 
banks.  The  specific  name  "canadensis"  la  used  in  the  new  Gray's 
Manual  and  by  Dr.  Rydborg  In  hfs  Flora  of  Colorado,  while  the  New 
Manual  of  Rocky  Mountain  Botany  follows  Dr,  Brltton  and  Dr.  Small 
in  preferring  the  name  "carol In lanus."  It  seems  that  both  names  ap- 
pear In  Linnaeus'  "Species  Plantatrum,"  "carol tnianua"  being  No.  9 
and  the  other  No.  10. 

At  widely  separated    Intervals  over  the  prairies  of  the  western 
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part  of  tbe  etate  there  are  found  knolls  often  of  considerable  height 
formed  of  drift  materials,  which  may  be  considered  as  either  rem- 
nants of  moraines  or  water  formed  kamea.  It  la  nn  Interesting  tact 
of  plant  dlstrlbutloa  that  It  was  on  the  topB  of  these  kames,  and 
nowhere  else  on  the  prairies,  that  were  to  be  found.  In  the  early  days 
fine  specimens  of  Astragalus  nitidita  l>oug.,  usually  called  Aitragaltu 
lulavrgens  Pall.  In  the  early  reports.  This  plant  grew  from  a  deep 
tap-root,  and  Its  exceedingly  numerous  etems,  branching  only  at  tbe 
base,  formed  a  dense  matted  clump.  Its  compact  spikes  of  purplish 
flowers  have  something  of  the  aspect  of  heads  of  the  common  red 
clover.  The  New  Gray's  Manual  regards  the  plant  as  Identical  with 
Astragalus  adsurgens  Pall,  but  that  species  Is  regarded  as  growing 
only  In  Asia  by  Dr.  Rydberg,  and  by  tbe  New  Manual  of  Rocky  Moun- 
tain Botany. 

On  flat  alkaline  prairies  and  sometimes  In  river  valleys  Aatrag- 
altis  hypoglottia  L.  was  very  common  in  tbe  early  days.  It  is  a 
slender  little  plant  and  does  not  form  dense  clumps  as  do  many  other 
of  the  Astragali.  Tbe  New  Rocky  Mountain  Botany  regards  it  as 
identical  with  Astragalus  goniattu  Nutt.,  but  Dr.  Rydberg  is  of  a 
different  opinion  and  regards  tbe  Siberian  plant  as  distinct  from  the 
American. 

On  the  slope  of  a  railway  cut  at  Ortonvllle  there  were  collected 
In  189S  a  few  specimens  of  Astraealua  missouriensis  NutL  This 
plant  is  new  to  the  flora  of  the  state,  and  the  writer  was  at  first 
inclined  to  think  that  It  had  been  Introduced  by  the  railway:  but  a 
visit  to  the  same  locality  a  few  years  later  led  to  finding  many  speci- 
mens In  the  vicinity  growing  In  the  original  prairie  sod.  so  that  it 
may  be  regarded  as  truly  Indigenous.  The  plant  Is  not  mentioned  In 
the  New  Gray's  Manual  so  Utat  It  la  an  addhlon  to  the  "Manual  re- 
gion" as  well  as  to  tbe  flora  of  (be  state.  This  plant  has  been 
separated  from  Astragalus  by  Dr.  Rydberg,  and  is  placed  by  him  In 
his  new  genuo   Xylophacos. 

Growing  toward  the  summits  of  rather  steep  banks  and  bluffs 
where  tbe  sod  is  somewhat  broken  up  by  the  washing  of  rains  one  is 
apt  to  find  Astragalus  loti/lorus  Nutt.-  This  plant  Is  placed  by  Dr. 
Rydberg  In  the  old  genus  Phaca.  But  if  one  will  compare  a  well 
developed  fruiting  specimen  of  Astragalus  lotiflorus  with  a  similar 
specimen  of  Astragalus  tnissouriensis  It  will  be  very  bard  to  believe 
that  the  two  plants  belong  to  two  distinct  genera.  It  seems  best  to 
leave  them  both  In  Astragalus.  Perhaps  some  oC  our  western  Minne- 
sota plants  belong  to  Sheldon's  Astragalus  eliocarpus  but  a  comparison 
of  the  plants  with  specimens  from  Colorado  leave  tbe  matter  In  great 

Astragalus  flexuosua  Doug,  was  collected  at  Montevideo  In  1S8& 
but  the  station  soon  became  obliterated.  It  Is  quite  common  near 
the  railway  yards  at  Ortonvllle.  Dr.  Rydberg  would  place  this  plant 
in  Nuttal's  old  genus  Homalobus. 

Sheldon  rtports  the  collection  of  Astragalus  tencllus  Pursh  In  Otter 
Tall  county,  and  It  seems  likely  that  one  of  the  writer's  collections 
at  Ortonvllle  was  this  species.  Dr.  Brltton  places  this  species  In 
Homalobus,  as  does  Dr.  Rydberg  in  his  Flora  of  Colorado, 
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Along  the  Bummlts  of  bluffs  and  on  prairie  knolls  Aragalliu  Lam' 
bertii  (Pursb)  Qreeae  Is  a  fairly  common  plant,  and  always  an  object 
of  Intereiit  It  1b  one  of  Ibe  Loco  Wfeds  and  Is  common  In  bluffy  pas- 
tures, but  no  Instance  of  cattle  poisoning  from  eating  It  has  come  to 
the  writer's  knowledge.  The  New  Gray's  Manual  uses  the  name 
Oxytropls  tor  the  senus,  vblle  Dr.  Brltton  used  tbe  name  Splesla  In 
the  Illustrated  Flora  and  the  name  Aragallus  In  tbe  Manual. 

Wild  Licorice,  Olvct/rrhiza  lepidota  Purab,  was  fairly  common  on 
rich  molat  prairies,  growing  sometimes  where  the  soil  was  partly  alka- 
line. The  root  of  tbe  wild  species  seems  not  to  be  so  sweet  as  the 
licorice  of  commerce. 

Tbe  boys  who  broke  the  prairies  of  western  Minnesota  forty  years 
ago  have  vivid  recollections  of  tbe  Devil's  Sboe  Strings,  the  plant  with 
so  tougb  a  root  that  It  would  double  around  tbe  sharpest  plowshare 
and  clog  the  breaking  plow.  This  plant  Is  Amorpha  canescena  Purab, 
and  It  was  very  common.  Its  whitened  foliage  did  much  to  give  tbe 
prairies  their  characteristic  gray  tint.  Amorpha  nana  Nutt.,  called 
Afflorpfta  viicrophiUa  Purnh  In  the  New  Gray's  Manual,  was  leas  com- 
mon. Its  foliage  was  green  and  glabrous  and  Its  spikes  of  bright 
purple  flowers  were  very  showy.  Amorptia  fruticoia  L.  was  common 
on  the  banks  of  streams,  but  It  could  hardly  be  called  a  prairie  plant. 

Parosmia  dalea  (L)  Brit,  or  Dalea  alopecuroides  Wllld.  as  it  Is 
called  in  the  New  Gray,  was  found  occasionally,  but  It  was  a  rare 
plant. 

Among  tbe  prairie  clovers  ^etaloatemon  candidut  Mlchx  was  com- 
mon, and  It  is  probable  that  Petalostemon  oligophvUua  (Torr.)  Rydb. 
was  common  too,  but  the  two  species  have  so  mu.ch  In  common  as  to 
be  difficult  to  distinguish.  Petaioatemon  purpareiu  (Vent.)  Rydb,  was 
common,  too,  while  Petalostemon  villosva  Nutt.,  so  common  in  the  east- 
em  part  of  the  state,  was  either  absent  or  very  rare. 

The  Perennial  Pea,  Lalhyrus  venoaus  Muhl.,  was  quite  common 
In  especially  rich  ground,  near  gopher  mounds.  Lathyraa  palustria  L. 
was  common,  too,  especially  In  its  variety,  Lathyrtu  palugtrU  lineaH- 
foliut  Ser, 

One  Lespldeza,  L.  capitata  Mlchz.,  may  be  recorded  as  a  prairie 
plant,  but  It  was  nowhere  very  commoQ.  It  was  usually  found  on  dry 
banks  and  bluffs. 

Lotus  americanu»  (Nutt.)  Blsch.,  or  as  It  Is  called  In  the  New 
Gray's  Manual  Hosackia  americana  (Nutt)  Piper,  appears  never  to 
have  been  very  common  In  this  region  but  has  been  collected  by  the 
writer  at  Big  Stone  lake  and  Montevideo,  and  by  Sheldon  at  Lake 
Hendricks. 

These  western  prairies  can  scarcely  claim  more  than  one  Deamo- 
dlum,  D.  ccnadensia  (L)  DC.,  and  this  was  nowhere  very  common,  and 
did  not  grow  far  from  bluffs  and  river  valleys. 

8tTOphottyle»  pauci/tora  (Benth.)  Hook,  has  been  collected  by  the 
writer  as  tar  west  as  Big  Stone  lake,  but  It  can  hardly  be  called  a 
prairie  species. 

Ticia  americana  MuhJ.  was  common  throughout  the  prairie  r^on. 
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In  rich  moist  places,  and  Ticia  linearit    (Nutt.)    Greene,    a    western 
speclea,  haa  been  collected  as  far  eaat  as  OrtonvlUe. 

1q  conclusion  It  may  be  said  that  the  prairie  LeEumes  while  be- 
longing to  but  few  species  were  rich  la  iDdlvldaals,  and  probably  con- 
tributed much  to  the  fertility  of  the  prairies. 


N.  H.  Wlnchell. 


[Paper  written  for  the  Minnesota  Historical  Society,  and  read 
Feb.  9,  1907.] 

(ABSTRACT.) 
Prof.  Wlnchell  based  hla  dscusslon  on  the  latest  results  of  the 
study  of  the  Glacial  period,  and  the  conclusions  of  the  Bureau  of 
American  Ethnology.  He  said  that  by  the  former  the  farthest  back 
that  we  hope  to  trace  the  human  occupancy  of  Minnesota  la  not  more 
than  Ave  or  six  thousand  years,  that  being  the  approximate  date  at 
which  the  state  became  habitable  after  the  retirement  of  the  Ice  of 
the  last  QIaclal  epoch. 

He  called  attention  to  the  map  of  late  major  Powell  showing  the 
distribution  of  the  original  linguistic  stocks  of  the  American  aborig- 
ines, which  number  between  fifty  nnd  sixty;  and  to  some  of  the  re- 
markable features  of  that  distribution.  He  showed  that  after  the 
Glacial  period  the  tribes  resident  along  the  Pacific  and  the  Atlantic 
coasts,  an<t  on  the  gulf  coast  began  a  slow  migration  Into  the  coun- 
try that  had  before  been  uninhabitable  lying  toward  the  north.  The 
vanguard  of  the  trites  moving  from  the  southwest  was  held  by  the 
Athapascan  and  the  Algonqulan,  and  from  the  southeast  by  the  Iro- 
quois and  the  Sioux.  Remnants  of  these  tribes  still  reside  in  tlielr 
pristine  seats,  and  their  dialects,  which  have  been  carefully  studied, 
ore  found  to  be  more  drchalc  than  the  body  of  the  same  now  known 
further  north,  showing  that  these  remnants  were  the  parents  of  the 
more  northern  dialects. 

The  valley  ot  the  Ohio  and  much  of  the  adj:icent  country  were 
occupied  by  the  migrating  Slous  and  they  became  the  celebrated 
mound  builders  of  the  region.  The  Algonqulan,  moving  from  the 
southwest,  took  poBscsslou  of  the  timbered  region  of  the  northwest, 
extending  to  Hudson's  bay,  the  whole  of  Minnesota  probably  being 
occupied  by  them.  This  constituted  the  first  great  migratory  move- 
Then  began  a  great  war — the  result  of  which  was  the  disruption 
and  expulsloL  of  the  Ohio  mound  builders.  This  Is  confirmed  by 
traditions,  and  by  some  sub-htstorlc  facts.  The  Algonquiana  of  the 
northwest  moved  southeastward  I  y  and  croesed  the  Mississippi  In  a 
hostile  Incursion  near  the  southern  boundary  of  Minnesota,  and  finally 
drove  the  mound  builders  who  have  now  been  learned  to  have  been 
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tbe  Ctaerofeces  and  some  cogaate  subtrlbM,  cut  of  Illinois  and  Ohio 
and  Into  Virginia  and  North  Carolina,  where  they  were  met  by  De 
Soto  and  where  they  were  etill  building  mounds. 

Many  ot  Uiem  escaped  down  the  Ohio  valler,  and  at  Its  mouth 
they  divided,  a  part  of  them  returning  again  to  Minnesota  and  to  Iowa, 
and  there  establlflblng,  or  renewing,  the  dynaaty  ot  the  mound  builder, 
tbls  later  phase  being  dlBtlnctively  called  the  Minneeota  dynasty.  It 
la  this  migration  that  brought  the  present  Sioux  Into  the  northwest, 
an  e*ent  which  Is  believed  to  have  been  not  more  Utan  SOO  years  ago. 

After  this  the  OJIbwa  (Algonqulan)  stock  made  another  success- 
fal  raid  on  the  Dakota  tribes,  and  gradually  pushed  them  again  tur- 
tlier  south,  and  recaptured  tbe  northern  half  of  the  state  of  Mlnno- 
sota.  This  last  moyement  I9  verified  by  some  historic  facts,  and  by 
abundant  tradition.  It  was  during  this  war  that  tho  whites  appeared 
on  the  scene.  Tbe  conclusion  ot  the  paper  summarized  the  human 
mlgratons  that  have  passed  over  Minnesota  as  follows: 

1.  Algcnqclan  occupancy  from  tbe  southwest.  (During  this 
epoch  the  Oblo  mound  builders  flourished.) 

2.  General  hoatllo  movement  against  the  mound  builders  by  tbe 
Algonqulan  (Klliatino?)  tribes  from  tbe  northwest,  resulting  In  the 
destruction  of  tbe  Ohio  dynasty. 

3.  Fugitive  mound  builders  return  up  the  MlsBisslppl  river  and 
possess  tho  country  under  the  second,  or  Minnesota,  dynasty,  occupy- 
ing tbe  Eoutbern  part  ot  tbe  state,  say  500  years  ago. 

4.  The  Sioux  again  driven  away,  at  least  from  the  northern  part 
of  the  state,  by  the  Algonqulan  stock,  150  years  ago. 

5.  Aryan  clvllizaticu. 
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HENNEPIN  AT  THE  FALLS  OF  ST.  ANTHONY. 
N.  H.  Wlnchell,  Hlnneapolls. 

[Read  June  2,  1908.1 

In  order  to  appreciate  the  pereonal  circumstances  whlcb  character- 
Iced  the  historic  scene  of  Hennepin's  discovery  of  the  falls  of  St. 
Anthony,  It  will  be  necessary  to  recall  briefly  the  events  that  led  up 
to  tbo  discovery. 

It  wtU  be  remembered  that  he  nas  a  FranclEcan  priest,  somewhat 
of  an  adventurer,  who  had  formerly  been  a  soldier,  and  who  had 
volunteered  to  accompany  La  Salle  on  his  perilous  eiploratlOQ  of  the 
MIsslBstppl  river.  With  two  traveling  companions  he  had  been  dis- 
patched by  La  Salle  In  the  spring  of  IGSO  from  b^A  fort  on  the  Illinois 
river,  to  ascend  the  Mississippt  and  Inaugurate  friendly  relations  with 
the  Indira  tribes  and  incidentally  to  begin  a  trade  in  beaver  skins, 
for  which  latter  purpose  he  was  furnished  with  a  supply  of  goods  and 
trinkets  such  as  are  desired  by  the  natives.  At  the  same  time,  geo- 
graphical knowledge  of  the  unknown  regions  which  would  serve  to 
extend  the  domains  of  the  king  of  France,  and  the  conversion  and 
baptism  of  the  savages,  which  would  extend  the  influence  of  the  Roman 
Catholic  church,  were  subsidiary  objects  which  were  to  be  always 
borne  In  mind. 

This  party  was  surprised  and  captured,  and  robbed,  by  a  roving 
party  of  Sioux  Indians  at  some  point  not  far  above  the  mouth  of  the 
Wisconsin  river.  They  were  conducted,  as  captives,  across  the  coun- 
try from  some  point  near  Dayton's  bluff,  In  St.  Paul,  to  Mille  Lacs  In 
Mllle  Lacs  county,  the  source  of  the  Rum  river.  During  this  arduous 
trip  the  Indians  quarreled  amongst  themselves  as  to  the  division  of 
the  spoils  which  they  had  won,  and  which  tbey  laboriously  carried 
along  with  them. .  Hennepin  became  sick  and  exhausted,  but  was 
treated  by  the  Indiana,  on  their  arrival  at  the  end  of  their  Journey, 
with  a  hot  steara  bath,  for  which  they  specially  constructed  a  suitable 
hut,  and  after  which  repeated  three  times  a  week,  he  regained  bis 
health  and  his  usual  strength, 

Hennepin  remained  several  months  amongst  the  Sioux  at  Mllle 
Laes,  whero  according  to  his  account  of  his  captivity,  be  waa  held  as 
a  captlva  and  as  a  slave.  It  will  be  welt  to  enumerate  some  of  tbe 
deprivations  which  he  suffered; 

(a)  His  canoe  had  been  broken  to  pieces  V7hen  tb<;y  left  the  Mis- 
sissippi at  St.  Paul. 

(b)  His  goods  had  been  pillaged  and  divided  amongst  three  of 
the  Sioux  bands. 

(c)  He  was  adopted  by  Aquipaguetin  as  hla  son,  and  was  con- 
signed to  the  care  of  his  wives,  with  Instructions  to  regard  him  as  one 
of  their  children,  as  a  substitute  for  one  that  had  been  killed  by  the 
Miami. 

(e)  His  sacred  articles  were  taken  away  from  him,  and  In  order 
to  perform  baptism  on  a  dying  child  he  wrested  a  half  of  a  linen  altar 
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clotb  trom  the  hands  of  an  Indian  who  bad  stolen  It  from  blm,  and 
put  It  on  the  body  of  the  baptised  cblld. 

<f)  His  chasuble  bad  been  desecrated  by  the  son  of  Aqulpaguetln, 
who  bad  used  It  to  wrap  up  some  of  the  bones  of  his  deceased  rela- 
tives, and  swinging  the  bundle  over  bis  shoutdere  had  paraded  tbroui^ 
the  Tillage.  It  bad  then  been  presented  to  some  of  their  allies,  situ- 
ated about  600  leagues  to  the  west 

(g)  Hennepin  was  required  to  serve  as  barber  for  the  heads  of 
Indian  children,  and  as  surgeon  for  bleeding  persons  afflicted  with 
asthma,  and  he  also  administered  a  never-tailing  drug  (orvletan)  to 
others  who  were  sick. 

It  appears  therefore  that  his  life  with  the  Slouz  at  MUle  Lacs  was 
one  of  deprivation  and  of  hunger;  and  when  tbe  Indians  were  pre- 
paring to  take  blm  on  tbelr  annual  buffalo  bunt  bis  fellow  country- 
men heaped  upon  him  the  crowning  act  of  Ingratitude  and  Insult  Tbo 
three  Frenchmen  were  given  a  canoe  for  their  Joint  use  In  descending 
the  Mississippi;  but  Accault  and  Du  Gay  refused  to  give  blm  passage 
In  It,  and  paddled  off  without  tailing  him,  one  of  them  shouting  out  to 
him  that  he  had  paddled  the  Franciscan  far  enough  already.  He  was 
afterward  taken  in  however  by  ].\nj  Indans.  It  is  evident  that  In  this 
emergency  Hennepin  was  reduced  to  the  lowest  pittance  of  earthly 
possessions.  In  this  condition  he  was  compasalonately  conveyed  by 
the  Indians  as  far  as  the  mouth  of  Rum  river  where  the  whole  party 
halted  for  some  time  for  the  purpose  of  replenishing  their  stock  of 

Events  which  took  place  here,  united  with  what  precedes,  have  aa 
Important  bearing  on  the  personal  appearance  of  Hennepin  at  the  falls 
of  SL  Anthony.  At  tbe  Indian  camp  Hennepin  remembered  that  La 
Salle  had  promised  to  send  him  additional  supplies  and  messages  from 
the  Illinois,  to  meet  him  at  the  mouth  of  the  Wisconsin  river.  This 
delay,  at  tbe  place  which  is  now  known  as  Cbamplln.  opposite  tbe 
mouth  of  Rum  river,  was  galling  to  him,  and  he  solicited  permission 
from  the  chief  of  the  Sioux  to  descend  in  advance  of  meet  these  dis- 
patches at  the  mouth  of  tbe  Wisconsin.  This  was  granted  and  Da 
Gay  was  also  permitted  to  accompany  him,  Accault  preferring  to  re- 
main with  the  Indians.  These  two  forlorn  and  adventurous  French- 
men set  out  In  a  small,  leaking,  birch  canoe.  They  were  given  an 
earthen  pot,  and  a  gun  and  a  knife.  They  bad  a  single  robe  made 
of  beaver  skins  which  was  to  serve  them  together.  They  had  no 
guide  nor  assistants.  This  is  the  party  tlwt  diacovered  the  falls  of 
8t.  Anthonj/.  It  consisted  of  two,  ragged  and  hungry  Frenchmen  has- 
tening to  an  appointed  place  to  get  supplies  and  news  from  La  Salle. 

Tbe  particulars  of  this  discovery  are  given  briefly  by  Hennepin  In 
the  following  words: 

■This  cataract  Is  forty  or  fifty  feet  high,  divided  In  tbe  middle  of 
Its  fall  by  a  rocky  Island  of  pyramidal  form.  •  •  •  As  we  were 
making  the  portage  of  our  canoe  at  the  falls  of  St.  Anthony  of  Padua 
we  perceived  flvo  or  six  of  our  Icdlaas  who  bad  taken  the  start,  one 
of  whom  had  climbed  an  oak  opposite  the  great  fall,  where  he  was 
weeping  bitterly,  with  a  well-dressed  btaver-robe,  whitened  Inside  and 
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trimmed  with  jrarcnpine  quUIb,  wblcb  t&ls  savage  ma  ottering  as  a 
sacrifice  to  the  falls,  which  Is  Id  itaelt  admirable  and  frightful.  T 
heard  him,  wbile  shedding  copious  tears,  sar.  addressing  this  great 
cataract:  'Thou  who  art  a  spirit,  grant  that  the  men  of  our  nation 
may  pass  here  quietly  without  accident,  that  we  may  hill  bnffalo  In 
abundanc«,  conquer  our  enemies,  and  bring  slaves  here,  some  of  whom 
we  will  put  to  death  before  thee;  the  Messenecqz  (Sauks  and  Foxes) 
bare  killed  onr  kindred,  grant  that  we  may  avenge  them.' " 

The  Blgnlflcance  of  this  prayer  ts  understood  when  we  recall  the 
statements  of  Rev.  S.  W.  Pond,  long  a  missionary  amongst  the  Sioux. 
According  to  Mr.  Pond  the  dwelling  place  of  the  god  of  the  waters  was 
beneath  the  falls  of  SL  Anthony.  He  had  the  form  of  a  monster  ox, 
and  bis  spirit  permeated  all  streams  and  lakes.  He  was  called 
Oanktehl,  and  as  his  bones  wer  occasionally  found  In  bogs  and 
swamps  by  the  superstitious  natives  Mr.  Pond  says  the  Indians  wor- 
shipped (he  mastodon  <or  the  mammoth)  whose  skeletons  are  still 
found  In  such  positions.  Oanktehl  was  the  evil  god,  and  needed  to 
be  propitiated  by  gifts  and  sacrifices.  He  was  always  contending 
with  the  (hunder-bird  who  was  the  good  god  and  presided  over  every- 
thing. This  conflict  Is  brought  out  vividly  by  Hugglns  and  by  Qor- 
doa  In  their  legendary  poems  "Winona,"  and  "The  Feast  of  the  Vir- 
gins." 

What  a  setting  for  some  painter  to  put  upon  the  canvas! 

Two  wandering,  half-starved  Frenchmen  portaging  an  old  canoe 
along  the  east  bank  of  the  river. 

The  falls  of  St.  Anthony  Just  above  them  to  the  right. 

The  foaming  rapids  ]uBt  below  them. 

A  superstitious  savage  offering  a  beautiful  beaver  robe  to  Oank- 
tehl, displaying  It  on  the  branches  of  an  overhanging  oak  tree. 

The  rising  sun  in  the  mornlog  aky. 

The  ecant-forestetd  hills  ana  undulating  prairies  stretching  from 
both  banks  Into  the  limitless  distance. 


That  Is  the  psychological  moment  that  awaits  some  skilful  artist 
to  be  portrayed  on  the  canvas.  That  is  the  conjunction  In  one  great 
scene  of  the  most  prophetic  and  momentous  elements  In  the  his- 
tory of  Minnesota. 

There  ts  native,  original  Minnesota  In  all  its  untrod  magnificence, 
pregnant  with  all  Its  potential  promise.  There  Is  the  wild  man,  Its 
sole  occupant,  with  bla  feeble  energy  and  superstitious  faith. 

Conjoined  to  these  in  the  same  scene  Is  the  tread  of  the  first 
European,  with  all  that  his  civilization  implies.  In  that  footetep  Is 
the  embodiment  of  geographic  exploration  prompted  by  commerce  and 
Christianity,  the  Intelligence  and  education  of  Hennopin  contrasted 
with  the  degradation  of  the  savage.  All  the  art  which  has  followed 
*after  that  scene,  all  the  manufactures,  the  science,  all  the  education, 
all  the  Improved  methods  of  human  livelihood  are  foreshadowed  and 
concentered  in  the  discovery  of  the  falls  of  St.  Anthony.  No  single 
Individual  scene,  no  event  In  all  our  history,  tarries  with  It  so  much 
of  the  natural  and  so  much  of  the  possibility  of  the  artificial  In  our 
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hlstoiT  u  tbe  portaKlng  ot  that  canoe  round  the  falls  of  St  Aothonr 
b7  Father  Hennepin  and  hlB  companion  Du  Gajr. 

It  is  lamentable  that  In  the  Capitol  of  the  stale,  on  the  wall  of 
the  goTemor'B  room.  Is  a  travesty  of  this  scene — a  painting  on  vhlch 
the  youth  of  the  state  are  expected  to  look  and  from  which  to  draw 
ImpreBsioOB  of  the  historic  discovery  of  1680.  When  I  first  glanced 
at  that  painting  I  turned  my  face  away  in  a  fsellng  akin  to  disgust, 
and  for  three  years  I  did  not  look  upon  It  again.  I  have  recently 
examined  it,  in  order  that  I  may  be  able  to  render  a  truthful  descrip- 
tion. .4^  a  work  of  art  and  fiction  it  may  be  worthy  of  praise,  as  a 
historical  picture  it  Is  a  misrepresentation  and  an  abortion. 

The  painting  shows  seven  persons,  of  whom  five  are  seated  and 
two  are  standing.  Of  the  former  one  Is  black- whiskered  Du  Gay. 
He  has  a  flint-lock  gun,  a  buftalo  gunpowder  horn,  and  a  game  pouch 
suspended  from  his  shoulder  resting  at  his  right  side.  He  Is  well 
clothed  and  capped.  On  either  side  of  him  are  four  Indian  warriors 
seated,  and  apparently  interested  In  the  speech  which  is  being  made 
by  Hennepin.  A  red  plpestone  calumet  lies  across  the  gunwale  of 
the  canoe.  At  the  right  of  tbe  picture  Is  an  Indian  squaw  Juet  ap- 
proaching, with  a  bundle  of  baggage  suspended  by  a  head-strap,  lying 
across  her  shoulders.  She  has  Caucasian  features  and  a  copper- 
colored  skin.  It  is  to  be  Interred  that  the  bundle  belongs  to  Henne- 
pin, and  the  squaw  is  a  slave  in  his  service.  The  bundle  is  nicely 
wrapped  and  strapped  In  what  appears  to  be  a  Mackinac  blanket, 
although  It  may  be  meant  to  indicate  a  beaver  skin  lobe,  for  it  is  hard 
to  believe  that  such  an  anachronism  as  a  Mackinac  blanket  would  by 
any  one  be  Introduced  Into  such  a  painting.  A  birch  canoe  is  on  the 
rocks  in  the  midst  of  the  group,  the  ostensible  means  of  travel  for  the 
whole  seven. 

Standing  boldly  to  the  front,  and  facing  the  falls,  appears  Henne- 
pin. The  spot  is  apparently  some  distance  below  the  falls  on  the 
east  bank.  Tbe  point  of  view  enables  one  to  overlook  the  falls  and 
Bee  a  small  part  of  the  river  above,  and  hence  must  be  Bupposed  to 
be  located  on  tbe  brink  of  the  gorge.  At  the  same  time  It  Is  plain 
that  the  portage  round  the  falls  bas  already  been  made  and  that  the 
'arrival  of  the  squaw  carrying  Hennepin's  baggage  is  the  last  act  In 
the  "carry."  Hence  It  has  to  be  inferred  that  the  scene  Is  at  the 
lower  end  of  the  portage  line,  and  at  the  place  where  they  can  again 
push  their  canoe  Into  the  river.  This  Inherent  Inconsistency  cannot 
be  explained  by  any  one  except  the  artist 

The  -  most  remarkable  character  In  this  fantastic  group,  ss  Is 
natural  and  was  to  be  expected.  Is  Hennepin  himself.  His  cowl  Is 
thrown  back  upon  his  chasuble,  revealing  a  shaven  face  and  a  tonsured 
caput.  He  stretches  forward  and  upward  both  arms,  In  the  left  hold- 
Ing  a  crucifix  as  if  he  were  proclaiming  the  double  dominion  of  St 
Anthony  of  Padua  and  of  the  king  of  France.  A  robe  covers  him 
down  to  his  ankles.  His  feet  are  lightly  Bandaled,  and  bis  shoulders 
and  back  are  covered  with  a  chasuble  which  tapers  downward  to  a 
narrow  strip,  extending  about  to  his  hips.  The  sleeves  of  tbe  gown 
are  large  and  flowing,  and  the  priest's  waist  1b  girted  by  a  twisted  (or 
braided)  heavy  cord,  tbe  ends  of  which  hang  down  the  right  side  and 
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show  eeveral  omamenUl  enlargsments.  From  the  laborious  attitude 
of  the  squaw  it  Is  STldent  that  the  whole  party  have  but  Just  arriTed, 
and  that  the  appearance  of  Hennepin  is  designed  to  represent  him  In 
his  ordinary  travellne  costume,  leaving  it  open  to  Imagination  aa  to 
what  part  of  Hennepin's  baggage  the  squaw  carried. 

The  diTergencles  of  this  remarkable  picture  from  historic  truth 
are  so  glaring  that  the  merest  tyro  in  state  history  can  but  discern 
them.  To  the  novice  in  state  history,  and  to  the  multitudes  who 
visit  the  room  who  know  nothing  about  our  state  history  it  conveya 
a  wrtmg  impression.  Aa  a  work  of  Imaginative  art  it  is  finely  exe- 
cuted and  appropriately  colored. 

There  is,'  however,  a  higher  element  In  art  than  mere  mechanical 
execution.    True  art  is  true  to  nature  and  to  facts. 

1  whom  we 


In  the  absence  of  a  knowledge  of  facta  It  would  be  warrantable  to 
supply  them,  but  the  result  ought  to  be  Inbeled,  not  a  historic  painting 
but  an  imaginative  reHtoratiun  of  history.  Poems  are  thua  built  up. 
Novels  are  "based  on  history."  Milton's  "Paradise  Lost,"  most  of  the 
dramas  of  Sbakespeare,  are  of  this  character.  But  they  are  not  his- 
tory and  do  not  claim  to  be  history.  The  known  events  of  those  tiis- 
torles  are  scant  or  too  prosaic.  The  poets  were  Justifiable,  In  con- 
structing their  works,  in  supplying  lacking  parts. 

In  the  case  of  ibe  discovery  of  the  falls  of  St.  Anthony,  what  an 
opportunity  for  a  truthful  painting!  the  scene,  the  historic  event,  the 
lively  description  by  Hennepin — the  very  details  are  all  available. 
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THE  STRUCTURE  OF  THE  UNIVERSE;   BEING  A  PRESENTATION 

OF     PROFESSOR    OSBORNE     REYNOLDS'     THEORV 

OF  GRAVITATION. 

(With  Bxperlmtmts.) 

By  John  Mackenzie,  Minneapolis. 

Firtt  Statement  of  Reynolds'  Theory  in  This  Ocnintry. 
The  title  of  my  lecture  this  evening  sounds  high.  When  one 
talks  about  the  atructure  of  the  universe  It  would  seem  that  he  has 
a  large  subject  on  his  hands.  I  may  also  state  that  as  far  as  I 
know  what  I  will  present  to  you  this  evening  has  not  up  to  the  pres- 
ent time  been  presented  to  or  dealt  with  by  any  other  scientific, 
philosophical  or  literary  society  tn  this  country,  and  with  the  excep- 
tion of  the  general  mention  ol  Reynolds'  theory  of  gravitation  by  my 
friend  Profesaor  Henry  Crew  of  the  Northwestern  University,  in  his 
recent  work  oa  "General  Physics"  I  am  not  aware  that  the  theory  has 
yet  been  noticed  in  thu  United  States. 

Wtmder/ul  Develovmenta  ot  Modem  Science. 

Numerous  and  wonderful  have  'been  the  discoveries  of  science 
from  the  time  ot  Newton  to  the  present  day;  and  the  end  Is  not  yet. 
Aa  Henry  C.  Jones,  Professor  ol  Physical  Chemistry  in  Johns  Hop- 
kins University  In  his  work  entitled,  "The  Electrical  Nature  of  Mat- 
ter" remarliB;  "It  seems  not  too  much  to  predict  that  as  the  19tlk 
century  surpassed  the  preceding  ISth  in  the  development  of  sclentiflo 
knowledge  and  the  discovery  of  truth,  just  so  the  twentieth  century 
will  exceed  them  all  in  the  gifts  of  pure  science  to  the  story  of  human 
knowledge."  I  hope  my  lecture  this  evening  will  show  you  to  some 
extent  how  true  this  is,  and  that  indeed,  already  in  this  century  the 
portals  have  been  opened  by  the  master  mind  of  Osborne  Reynolds 
to  a  new  and  further  advance  of  dynamical  science  by  the  solution  ot 
the  problem  of  all  problems, — the  cause  of  gravitation. 

A3  To  Professor  Reynolds. 

Professor  Osborne  Reynolds  was  bom  at  Belfast,  Ireland,  on  Aue. 
23,  1843.  He  graduated  at  Queen's  College,  Cambridge,  in  1867,  hia 
name  being  fifth  In  the  list  of  wranglers  In  the  mathematical  tripos. 

In  ISGS  he  bc:ame  Professor  of  Engineering  in  Owens  College. 
Manchester,  England, — an  Institution  which  is  regarded  aa  probably 
the  greatest  engineering  college  In  the  world.  Owing  to  ill  health  he 
resigned  his  professorship  a  year  and  a  half  ago.  Professor  Reynolds' 
researches  and  contributions  dealing  with  various  mechanical  and 
dynamical  subjects  rank  very  high  with  all  engineers,  and,  as  all 
students  of  the  subject  know,  his  researches  have  largely  created  the 
modern  science  of  hydrodynamics.*    The  third  volume  of  Reynold's 

*  He  has  been  presented  with  many  honors  by  various  scientific  lnstitu> 
tloDS.  and  his  name  Is  familiar  throughout  the  world  to  all  who  take  an 
Interest  In  the  physical  s-' 
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ScIenUflo  WorlcB  1b  entitled:  "The  Sub-meehanles  of  the  Unlvwae,"  utd 
Is  published  under  the  auspices  of  the  Royal  Society.  This  la  a  wortE 
of  pure  Bcleace.  Is  highly  technical,  and  d«al8  wth  the  structure  of  the 
universe  From  a  dyiuiilcat  and  mechanical  point  of  view,  and  explains 
the  cause  of  unlrers&l  gravitation.  Combining  aa  Reynolds  does  the 
rare  gifts  of  pure  science  and  practical  science,  we  get  a  tangible 
definite  theory  or  rather  explanation  aa  to  the  structure  of  the  nnl- 
Terse,  which  Is  the  result  of  twenty  years  of  experimental  and  mathe- 
matical InTestlgation,  and  which  Is  something  very  dltferent  from  the 
fruitless  speculations  on  gravitation  which  have  been  Indulged  In  by 
many  of  the  speculative  philosophers  In  the  past.  We  have  here  at 
last  a  simple,  sensible,  dynamical  theory  of  the  physical  universe  and 
gravitation.  The  problem,  however,  as  you  will  realize  later,  ts  solyed 
by  an  apparent  paradox. 

teuton  Diacovered  the  Lavi  Bvt  Not  t\e  Catue. 

We  are  aware  of  the  fact  that  Newton  discovered  and  enunciated 
Ike  law  of  universal  gravitation,  but  he  did  not  discover  tAe  catue. 
Newton  proved  the  law  by  which  all  the  material  bodies  Id  the 
universe  were  governed.  This  law,  as  you  know,  states  that  all 
masses  of  matter  In  the  universe  attract  each  other  with  forces  pro- 
portional to  the  masses  and  Inversely  proportional  to  the  square  of 
the  distance  between  them.  This  law  governs  the  smallest  particle  of 
matter  as  well  as  the  mightiest  sun  in  the  universe.  But,  while 
Newton  speculated  on  the  cause  of  gravitation,  or  the  retuon  v>hv 
bodies  act  in  this  way,  he  was  unable  to  solve  the  problem.  There 
have  been  many  attempts  since  the  time  it  Newton  to  solve  the 
problem.  The  history  of  physical  science  Is  replete  with  the  baffled 
efforts  of  the  greatest  Intellects  to  find  the  solution.  One  has  only 
to  read  Taylor's  "Kinetic  Theories  of  Gravitation"  to  realize  the  many 
fruitless  attempts  to  solve  this  problem  in  tbe  last  two  centuries,  and 
Indeed  some  philosophers  came  to  the  conclusion  that  tbe  problem 
could  never  be  solved.  There  are  Indications  that  Fourier  and  ev^i 
the  great  Laplace  considered  gravitation  as  one  of  the  "primordial 
causes"  which  might  remain  forever  Impenetrable  to  us. 

The  Gifts  of  Pure  Science  to  Pnctical  Science. 

In  the  eyes  of  a  certain  class  of  people  the  many  long  years  of 
toll  and  patient  investigation  of  the  true  sclentiac  investigator  count 
for  nothing  unless  they  Immediately  bring  forth  some  brilliant,  or 
sensational  discovery,  or  one  which  can  be  Immediately  turned  Into 
money.  Some  people  have  no  use  for  science  unless  they  can  see 
immediate  money  In  It.  We  should  not  forget,  however,  that  tbe  so- 
called  "practical"  fellows  would  very  soon  have  nothing  to  work  on 
were  It  not  for  the  researches  carried  on  and  the  principles  discovered 
by  the  students  of  pure  science.  We  have  only  to  reflect  on  the  prac- 
tical value  of  Newton's  discovery  of  the  law  of  gravitation.  This 
was  a  discovery  In  pure  science,  and  has  it  not  given  the  world  its 
science  of  mechanics?  Were  It  not  for  the  mighty  Newton  and  the 
great  Galileo,  who,  out  of  their  pure  love  of  scientific  investigation 
laid  down  the  laws  of  motion  and  pure  mechanics,  the  world  could 
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have  had  no  engineere.  And  coming  doirn  to  modem  times,  vera  it 
not  for  Faraday  and  Maxwell  who  diacoT«red  tbe  principles  ot  electric 
tndncthHi  and  electromagnetic  waves  tbere  colud  be  no  Bdlson  or  Mar- 
rjinl  to  apply  them. 

The  Tatt  Apparentlv  Emptv  Space  of  the  Vniverte  Compared  to  the 
Small  Space  Occupied  by  Matter. 

When  we  look  Into  the  eky  on  a  clear  dark  nlgtit  through  a  power- 
ful telescope  the  stars  and  planets  appear  to  be  set  In  a  vast  vault-like 
space  showing  the  perspective  ot  distance  to  a  certain  extent.  They 
seem  to  lose  the  appearance  which  they  present  to  the  unaided  eye 
of  being  set  simply  on  a  plane  background.  As  we  look  into  the  vast 
abysses  of  space  we  realize  that  notwithstanding  the  great  number  of 
stars  the  actual  space  they  occupy  in  the  universe  is  as  nothing  com- 
pared to  the  vast  spaces  all  round  them  which  appear  to  be  absolutely 
void.  We  may  say  that  the  room  taken  up  or  occupied  by  what  we 
call  "matter"  in  the  universe  is  exceedingly  small  compared  with  the 
space  which  seems  to  be  empty.  Professor  Newcomb  has  stated  that 
probably  there  are  about  100  million  buds  In  the  universe,  averaging 
Ave  times  larger  than  our  sun.  This  would  give  a  total  amount  of 
matter  of  600  million  suns  equal  to  our  sun,  and  he  supposes  these  ' 
suns  to  be  equally  distributed  throughout  a  sphere  30,000  light  years 
in  diameter.  In  other  words,  light,  which  travels,  as  you  know,  at  a 
velocity  of  186,000  miles  per  second  would  take  30,000  years  to  pass 
from  one  side  of  such  a  universe  or  sphere  to  the  other  side.  This 
would  mean  a  sphere  billons  of  billions  of  miles  In  diameter;  whereas, 
our  sun,  which  Is  something  like  800,000  miles  in  diameter,  even  If 
enlarged  500  million  times  would  still  be  but  an  Inflnltesimally  small 
speck  ot  matter  In  such  a  vast  universe  of  otherwise  empty  space. 

What  is  This  Apparently  Empty  Space} 

The  question  occurs.  What  Is  the  nature  of  this  apparently  empty 
space?  Is  It  a  complete  void  or  vacuum,  or  does  It  contain  a  medium 
of  some  kind?  Now,  on  this  point  there  have  been  many  specula- 
tions. To  all  appearances  the  planets,  moons,  stars,  comets  and 
meteors  which  move  through  this  space  with  great  velocities  meec  with 
no  resistance  from  this  medium,  if  there  be  a  medium.  The  earth 
moves  through  it  at  a  speed  of  19  miles  per  second  in  its  Journey 
round  the  sun,  and  recent  experiments  of  Professor  Mlchelson  seem  to 
prove  conclusively  t^i'.t  If  there  be  a  medium  In  this  space  none  of  it  is 
entangled  with  the  earth  or  carried  along  with  the  earth  in  its  mo- 
tion through  space. 

Another  Question  arises;  la  the  powerful  force  ot  gravity  which 
binds  the  difterent  bodies  of  the  solar  system  together,  and  In  fact 
the  whole  material  universe,  conveyed  through  absolutely  empty  space? 
In  other  words,  can  momentum  be  transmitted  across  an  absolute  void, 
or  is  there  such  a  thing  as  "action  at  a  distance?"  We  know  that 
the  gravitatlve  pull  of  the  sun  on  the  earth  is  equal  to  a  force  more 
than  a  million  million  steel  rods,  each  cerenteen  feet  in  diameter  could 
stand.  The  earth  Is  92,000,000  miles  from  the  sun.  Is  this  Immense 
force  transmitted  across  an  absolute  void?      While  the  eye  sees  noth- 
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lug  in  space,  It  would  seem  to  our  better  judgment  that  there  must 
b«  some  eort  of  mecbaapm  which  transmits  this  glgiutlc  force.  Other 
considerations  lead  ua  to  this  conclucion.  We  know  that  powerful 
magnetic  storme  orlglaatlag  In  the  sun  are  transmitted  Instantan- 
eously to  the  earth  and  throughout  the  whole  solar  system  with  such 
inteoalty  occasloaally  aa  to  put  many  of  the  telegraph  InBtruments 
and  wires  In  the  country  out  of  commission  until  theypasa. 

The  Density  of  the  Medium. 

Until  i-ecent  years  very  little  of  a  dcfluite  nature  has  been  known 
as  to  the  nature  of  the  medium  of  space.  So  far  as  any  evidence  It 
gives  of  its  existence  to  our  senses  Is  concerned,  It  would  appear  to 
be  something  very  unsubstantial,  and  for  this  reason  it  has  been  called 
the  "ether."  Newion  had  an  Idea  that  It  was  a  very  thin,  highly 
attenuated  fluid  which  pervaded  all  space,  so  very  thin  in  fact,  that  if 
you  could  scatter  a  pill  box  full  of  air  throughout  the  space  of  the 
solar  system  lis  density  would  then  be  about  the  density  of  the  ether 
ol  space. 

With  the  development  of  electrical  science  and  the  study  of  electric 
and  magnetic  forces,  however,  different  Ideas  began  to  be  entertained 
as  to  the  density  of  the  so-called  ether,  until  to-day  we  have  the 
leading  physicists  postulating  the  necessity  for  an  ether  of  veiy 
high  density  and  very  much  greater  than  the  density  of  any  known 
substance,  in  his  Yale  lectures  on  "Electricity  and  Matter"  Sir  J.  J. 
Thomson,  in  discussing  the  nature  of  electrical  mass,  says:  "The  view 
I  wish  to  put  before  you  is  that  it  Is  not  merely  a  part  of  the  mass 
ol  a  trady  which  arises  in  this  way,  but  that  the  whole  mass  of  any 
body  la  Just  the  mass  of  ether  surrounding  the  body  which  is  carried 
along  by  the  Faraday  tizbes  associated  with  the  atoms  of  the  body.  ' 
In  fact,  that  all  mass  is  mass  of  the  ether,  ail  momentum,  momentum 
of  the  ether,  and  all  kinetic  energy  kinetic  energy  of  the  ether.  This 
view,  it  should  be  said,  requires  the  density  of  the  ether  to  be  Im- 
menaely  greater  than  that  of  any  known  substance."  And  in  bis 
presidential  address  to  the  British  Association  at  Winnipeg  last 
August  he  said:  "Since  we  know  the  volume  of  the  corpuscle  as  well 
as  the  mass,  we  can  calculate  the  density  of  the  ether  attached  to  the 
corpuscle;  doing  so,  we  find  it  amounts  to  the  prodigious  value  of 
about  2,000  million  times  that  of  lead."  He  states,  however,  that  this 
density  would  be  the  density  of  the  ether  only  in  the  Immediate  vicin- 
ity of  the  corpuscle,  and  that  Its  density  in  free  space  would  not  be 
so  high  if  the  ether  Is  not  compressible.  Sir  Oliver  Lodge,  in  his  last 
edition  erf  "Modem  Views  of  Electricity"  also  says:  "The  ether  Is  now 
turning  out  to  be  by  tar  the  most  substantial  body  known,— In  com- 
parison with  which  the  hitherto  contemplated  material  universe  is  like 
A  vapor  of  estreme  tenully, — a  barely  perceptible  flimy  veil." 

These  conclusions  of  Thomson  and  Lodge  tis  to  the  density  of  the 
medium  of  cpace  are  arrived  at  by  the  study  of  electromagnetic  and 
electrostatic  forces.  Professor  Reynolds  works  out  his  conclusions 
from  mechanical  and  dynamical  considerations,  and  arrlvee  at  the 
density  of  the  medium  o;  space  aa  being  ten  thousand  times  that  of 
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la  view  of  tbis  great  density  of  the  medium  of  space,  does  It  not 
eeem  rather  paradoxical  that  nhat  we  call  matter,  tbat  Is,  the  planets, 
auna,  moons,  comets  and  so  forth,  which  are  so  much  less  dense  than 
the  medium  should  move  through  the  medium  apparently  without 
resistance  and  at  such  high  velocities?  Our  earth,  aa  you  know, 
moves  in  Its  orbit  at  a  velocity  of  19  miles  per  second.  You  have 
all  seen  bubbles  moving  In  water.  Reynolds  shows  tbat  the  earth 
and  all  the  other  material  bodies  move  through  space  In  a  similar 
manner.  They  are  less  dense  than  the  medium  In  which  they  exist, 
and,  as  we  shall  aee.  their  movements  are  due  to  differences  of  pressure 
In  the  surrounding  medium.  They  are  like  so  many  filmy  soap 
bubbles  which  a  child  blows  from  the  stem  of  a  pipe.  Real  mass  Is 
not  in  the  material  things  wblch  we  see,  but  in  space  where  the  eye 
sees  nothing.  The  sober  conclusion  of  the  most  advanced  dynamical 
science  Is  that  matter  Is  a  negative  thing  so  far  as  Its  mass  Is  con- 
cerned, and  that  the  space  occupied  by  "matter"  contains  very  much 
less  mass  than  the  space  where  no  "matter"  exists. 

Is  the  Medium  Continuous  or  OranularT 
We  now  come  to  another  Important  point.  I  have  here  on  the 
table  a'  glass  lull  of  small  shot  and  another  glass  full  of  Jelly,  The 
glass  of  shot  we  will  take  to  represent  a  universe  composed  of  what 
we  will  call  a  "granular  medium,"  that  Is,  a  medium  composed  of  dis- 
crete or  separate  parts  or  grains;  the  Jelly  represents  a  universe  com- 
posed of  what  we  will  call  a  "continuous  medium,"  that  Is  a  medium 
not  made  up  of  discrete  or  separate  parts,  but  continuous  In  Its  struc- 
ture. These  two  kinds  of  structures  represent  the  two  vlewa  which 
are  held  as  to  the  nature  of  the  structure  of  the  medium  of  space. 
We  have  ascertained  that  this  medium  Is  very  dense;  now  let  us  en- 
deavor to  Bnd  out  the  character  of  Us  structure.  On  the  correct 
answer  to  this  question  hinges  the  true  solution  of  the  problem  of 
gravitation.  ! 

We  have  had  atomic  systems  of  philosophy  from  the  earliest  ages. 
Democrltus  and  Lucretius  are  the  ancient  fathers  of  the  atomic  sys- 
tems. In  his  great  poem  on  the  origin  of  things  Lucretius  speculates 
on  the  atomic  system  of  the  universe,  and  tries  to  show  that  the  origin 
of  the  universe  was  due  to  a  "concourse  of  atoms."  There  have  been 
many  speculations  on  this  point  from  that  day  to  this;  but  tt  has 
remained  for  modem  science,  with  its  experimental  and  mathematical 
methods,  to  arrive  at  the  truth. 

Analogy  would  suggest  that  the  medium  ot  space  would  be  gran- 
ular in  Its  structure.  We  are  not  acquainted  with  anything  that  can- 
not be  divided  into  parts.  The  atomic  theory  In  chen^try,  whose 
modern  founder  was  Dalton,  and  which  has  proved  so  fertile,  postu- 
lates that  the  chemical  unit  Is  the  atom,  and  that  the  atom  Is  the 
unit  from  wblch  is  built  up  systems  of  molecules,  organic  and  Inor- 
ganic, in  the  universe  around  us;  that  all  things  are  combinations  and 
compounds  of  atoms.  The  atom.  Indeed,  has  been  weighed  and  meas- 
ured.      Maxwell  and  Kelvin  did  this  for  us,  and  we  know  in  fact 
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aiwut  how  many  atoms  could  be  laid  alongside  each  otber  In  the  lengUi 
of  an  Inch.  They  tell  ua  that  from  ten  million  to  one  hundred  mil- 
lion atoms  could  be  laid  alongside  each  other  to  make  up  an  inch  in 
length.  Of  course,  anything  so  small  as  this  Is  IncoDCeivable;  but  w« 
know  that  the  Inconceivability  of  a  thing  now-a-days  does  not  mean 
that  It  la  impOBBible.  KelTln  stated  that  If  a  drop  of  water  were  en- 
larged to  the  size  of  the  earth,  which  we  know  Is  about  8.000  miles 
In  diameter,  the  atoms  or  molecules  of  which  It  Is  composed  would 
appear  about  the  size  of  base  balls. 

In  recent  years,  however,  somethng  very  much  smaller  than  the 
atom  has  been  discovered  by  science.  You  have  all  heard  of  the  elec- 
tron. An  electron  is  an  atom  of  electricity.  It  is  now  maintained  by 
physicists  that  the  ordinary  chemical  atom  which  I  have  Just  spoken 
of.  Is  a  compound  thing,  and  is  composed  of  segregations  of  thou- 
sands of  electrons.  An  electron  has  been  defined  as  an  "electric 
point  charge"  in  the  ether.  It  seems  to  be  an  almost  inflnttely  small 
point  ot  electricity,  and  the  idea  Is  that  aggregations  of  these  electric 
point  charges  or  electrons,  when  combined  into  a  system  form  what  Ie 
known  as  the  chemical  atom.  Configurations  of  such  a  system  have 
been  worked  out  by  ThtKUson,  liarmor  and  others,  and  It  would  ap- 
pear that  the  system  of  the  chemical  atom  which  Is  an  aggregation 
of  ctectrona  is  far  more  complicated  than  the  solar  system.  The  in- 
finitely small  is  tumlar  out  to  be  more  complex  than  the  infinitely 
great.  The  universe  within  the  atcnn  seems  to  be  more  complicated 
than  the  universe  outside.  The  electron  Is,  ta  couree,  very  much 
smaller  than  the  atom,  and,  like  the  atom.  Its  size  Is  Inconceivable. 
One  may  get  an  Idea  of  the  size  of  the  electron  as  compared  with 
the  size  of  the  atom  it  we  suppose  the  electron  to  be  about  as  large 
as  the  head  of  a  pin  revolving  inside  the  Minneapolis  Auditorium, 
the  Auditorium  being  taken  to  represent  the  size  of  the  atom. 
These  electrons  which  make  up  the  atomic  system  move  with  very 
high  velocities  In  the  atomic  system.  The  mass  of  the  moving  elec- 
tron has  been  measured,  as  well  as  the  electric  charge  which  It  car- 
ries. 

So  we  see  that  by  the  discovery  of  the  electron  we  have  simply 
discovered  a  smaller  kind  of  atom  than  the  old  chemical  one.  The 
electron  theory,  then,  still  maintains  the  granular  structure  of  the 
ether  or  medium  (tf  space.  I  ought  to  say,  however,  that  there  are 
still  some  physicists,  notably.  Sir  Oliver  Lodge,  who  seem  to  main- 
tain that  the  medium  of  space  is  not  granular  or  of  a  discrete  struc- 
ture, but  that  It  Is  a  "perfectly  continuous,  Incompressible  and  inez- 
tenslble  medium  fiUtng  all  space  without  Interstices  or  breach  of  con- 
tinuity." The  continuous  medium  theory,  however,  has  so  tar  com- 
pletely failed  to  give  the  slightest  clue  to  the  cause  of  gravitation, 
and  all  that  Lodge  has  to  say  Is  that  "gravitation  Is  explicable  by 
differences  ot  pressure  In  the  medium,  caused  by  some  action  between 
it  and  matter  not  yet  understood."  He  is  right  In  saying  that  it  Is 
caused  by  differences  of  pressure  in  the  medium,  but  he  cannot  find 
the  proper  mechanism  to  produce  these  necessr.ry  differences  of 
pressure  In  his  continuous  medium. 

By  an  elaborate  analysis  Reynolds  shows  that  the  medium  of  space 
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must  be  gnmuUr  In  Its  constitution.  He  ebowa  tb&t  spsce  1b  occn- 
pled  bT  uniform  spherical  grains  of  changeless  shape  and  size.  It 
Is  occupied  by  what  he  calls  "spherical  grains  In  normal  pitlns."  The 
opening  statement  In  his  "Sub-mechanics  of  the  Universe"  Is: 

"By  this  research  It  Is  shown  that  there  Is  one  and  only  one, 
conceivable  purely  mecbimlcal  system  capable  of  accounting  for  all 
the  physical  evidence,  as  we  know  It,  In  the  universe." 

"The  system  Is  neither  more  nor  less  than  an  arrangement  of 
Indefinite  extent,  of  uniform  spherical  grains  generally  In  normal  pil- 
ing BO  close  that  the  grains  cannot  change  their  neighbours,  although, 
continually  in  relative  motion  with  each  other;  the  grains  being  of 
changeless  shape  and  size;  thus  constituting  to  a  Qrst  approximation, 
an  elastic  medium  with  sU  axes  of  elasticity  symmetrically  placed." 

It  Is  worthy  of  note  that  Newton  also  had  the  conception  that 
the  real  sub-stratum  of  the  physical  universe  Is  granular  In  Its 
structure,  for  In  the  fourth  edition  of  his  "Optlcks"  page  376  he  says: 
"All  things  considered.  It  seems  probable  that  Ood  is  the  beginning 
formed  matter  In  solid,  massy,  hard.  Impenetrable,  movable  particles, 
of  such  Blzea,  figures  and  with  such  other  properties,  and  In  such  iiro- 
portlon  In  space  as  most  conduced  to  the  end  for  which  he  formed 
them,  and  that  these  primitive  particles  being  solids,  are  Incompara- 
bly harder  than  any  porous  bodies  compounded  of  them;  ever,  so 
very  hard  as  never  to  wear  or  break  to  pieces;  no  ordinary  power 
being  able  to  divide  what  Ood  himself  made  one  in  the  first  creation." 

The  question  has  been  asked,  why  are  most  sports  but  the  variants 
of  one  object,  the  propulsion  of  a  sphere?  Billiards,  hasehall.  polo, 
golf,  slinging,  marbles,  squash,  handball,  football,  racquets,  cricket, 
hockey,  bagatelle,  tennis,  shooting,  pelota,  all  have  as  their  basic  pur- 
suit the  driving  of  a  ball,  the  propulelon  of  a  sphere.  Tipcat,  shut- 
tlecock and  top  spinning  are  the  employment  of  modifications  of  tbo 
sphere.  May  the  reason  not  be  that  poor  mortal  man  attempts  oy 
these  means  to  get  in  a  small  way  Into  the  tremendous  scheme  of 
the  universe,  which  Is  the  everlasting  movement  of  the  spheres? 

The  Fundamental  Atom. 

We  considered  above  the  size  of  the  chemical  atom  and  also  the 
approximate  size  of  the  electron,  aggregations  of  which,  according  to 
the  electron  theory  make  up  the  chemical  atom.  We  saw  how  very 
small  the  electron  is  as  compared  with  the  chemical  atom.  We  shall 
now  enquire  as  to  the  slse  of  the  grain  in  Reynolds'  granular  medium. 
Reynolds  shows  that  its  diameter  Is  the  seven  hundred  thousand 
millionth  part  of  the  wave  length  of  violet  light  A  wave  of  violet 
light  Is  about  the  TO  thousandth  part  of  an  Inch  In  length.  Rey- 
nolds' cosmic  grain,  then.  Is  very  much  smaller  than  even  the  elec- 
tron. It  Is  at  least  as  much  smaller  than  the  electron  as  the  elec- 
tron Is  smaller  than  the  chemical  atom,  the  sizes  of  all  three  being 
equally  inconceivable.  This  cosmic  grain  of  Reynolds  Is  the  absolute 
or  fundamental  atom  of  the  universe.  It  is  the  smallest  entity 
which  can  exist  in  space.       Reynolds  has  shown  by  dynamical  and 
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mathematical  considerations  that  this  grain  Is  the  smallest  possible 
entity  which  can  exist  In  the  universe.  It  Is  the  "absolutely  rigid 
granule,  ultimate  atom  or  primordlan."  In  Section  VIII.  of  the 
" Sub-mechanics"  he  says: 

"Although  the  absolutely  rigid  atom  is  as  old  as  any  conception 
In  physical  philosophy,  the  properties  attributed  to  It  are  outaWe  any 
experience  derived  from  the  properties  of  matter.  In  this  respect  the 
perfect  atom  is  In  the  same  position,  though  in  a  different  way,  as 
that  other  phyalcal  conception- — the  perfect  fluid.  Both  of  these  con- 
ceptions represent  conditions  to  which  matter  in  one  or  other  o(  Its 
modes,  apparently  approximatee,  but  to  which,  the  results  of  all  re- 
searches show.  It  can  never  attain,  aithougb  this  experience  shows 
that  there  la  still  something  beyond.  ■  *  *  It  becomes  clear 
therefore  that  any  fundamental  atom  must  be  considered  as  something 
outside — of  another  order  than — material  bodies,  the  properties  ol 
which  are  not  to  be  considered  as  a  consequence  of  the  laws  of  mo- 
tion and  coneervatton  of  energy  In  the  medium,  hut  as  the  prime 
cause  of  these  laws." 

This  last  statement  involves  a  very  important  principle;  for, 
whereas  other  theories  of  the  atom  have  been  based  on  the  motion 
of  a  so-called  perfect  fluid  continuously  fllling  space,  like  Kelvin's 
vortex  atomic  theory,  or  upon  an  electronic  system  of  electrostatic 
and  electromagnetic  forces,  as  developed  by  Thomson,  Larmor  and 
Lodge,  the  atom  In  these  systems  being  the  result  of  the  laws  of  mo- 
tion, and  conservation  of  energy,  Reynold's  fundamental  atoms  or 
cosmic  grains,  by  their  motions  and  arrangements  are  themselves  the 
cause  of  the  laws  of  motion  and  conservation  of  energy,  the  whole 
explanation  and  philosophy  being  purely  dynamical,  Just  as  Newton's 
explanation  of  the  law  of  gravitation  is  purely  dynamical. 

Arrangement  or  Piling  of  the  Grains. 

We  come  now  to  one  of  the  most  Important  points  In  the  whole 
subject;  that  Is,  the  arrangement  or  piling  of  the  grains  In  the 
medium.  We  have  all  doubtless  seen  cannon  balls  piled  In  heaps  on 
military  reservations.  Now,  there  are  different  ways  In  which  shot 
or  other  spheres  may  be  piled.  I  have  here  before  me  on  the  table 
six  different  regular  arrangements  or  piling  of  small  rubber  balls, 
and  In  these  different  arrangejients  the  number  of  balls  varies  In 
proportion  to  the  total  volume  or  space  occupied  by  the  balls.  There 
are  six  regular  arrangements  in  which  balls  touching  each  other  may 
be  piled,  shown  by  these  six  models,  and  In  each  ot  these  arrange- 
ments, as  stated,  the  full  spaces  or  the  spaces  occupied  by  the  balls, 
and  the  empty  spaces  or  the  Interstices  between  them  vary.  I  have 
calculated  the  relation  or  proportion  of  full  space  to  empty  space  In 
these  six  different  arrangements,  and  find  that  In  the  closest  arrange- 
ment or  piling,  where  the  grains  are  arranged  In  parallel  tlera  In 
triangular  form,  taking  the  total  volume  of  the  pile  as  100,  the  full 
apace  occupied  by  the  balls  amounts  to  T9.81S  and  the  empty  space  to 
20.182,  or  about  4  to  1,  whereas  In  the  most  open  arrangement  of  pil- 
ing, where  the  grains  are  placed  vertically  over  each  other  In  parallel 
tiers  In  the  square  position,  like  this  model,  the  full  space  Is  only 
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52.381  and  the  emptr  apace  47.619,  or  about  11  to  10.  The  other 
tour  methodB  of  piling  lie  between  these  two  extremes.  I  append  to 
this  lecture  the  figures  of  the  proportions  ol  lull  space  to  empty  spaco 
in  the  six  arrangements. 

One  of  Reynolds'  most  Inportant  steps  toward  the  discovery  ol 
the  cause  ot  gravitation  was  the  discovery  of  the  dllataacy  of  gran- 
ular media  under  pressure.  For  Instance,  when  shot  or  sand  or 
other  spherical  grains  are  put  Into  a  bag  or  oUier  closed  surtace  and 
shaken,  they  settle  into  a  very  close  position,  and  when  In  this  posi- 
tion the  sitaces  or  interstices  which  exist  between  the  grains  are 
about  the  smallest  possible.  They  may  then  be  said  to  be  In  what 
Reynolds  calls  "normal  piling"  and  when  fa  this  position  the  shape  of 
the  bag  containing  the  shot  or  grains  cannot  be  changed  without  at 
the  same  time  changing  its  bulk  or  volume;  because  If  you  endeavor 
to  change  the  shape  of  the  containing  vessel  under  such  conditions, 
you  are  at  Uie  same  time  disturbing  the  grains  from  their  closest 
possible  positions  into  another  arrangement  less  close,  whereby  the 
spaces  or  interstices  between  the  grains  are  enlarged,  thereby  pro- 
ducing a  vacuum,  or  working  against  atmospheric  pressure.  I  have 
here  two  hollow  rubber  balls,  one  filled  with  small  shot  and  com- 
pletely closed,  except  for  a  small  opening  which  does  not  allow  the 
shot  to  escape,  and  Into  which  a  glass  tube  Is  Inserted  to  measure  the 
dilatation.  Colored  water  is  poured  into  the  bag  through  the  tube  to 
fill  the  Interstices  between  the  shot,  and  If  the  bag  Is  then  subjected 
to  distortional  squeezing,  as  It  now  Is,  the  water,  as  you  see,  sinks 
in  the  tube.  It  Is  drawn  into  the  bag  to  fill  the  expanded  spaces  be- 
tween the  grains  caused  by  the  distortion.  This  is  an  experimental 
model  universe.  I  have  here  another  similar  bag  filled  only  with 
water,  but,  as  you  see,  when  it  Is  similarly  squeezed  the  water  rises 
in  the  tube.  I  have  here  also  one  of  these  thin  rubber  balloons  which 
children  play  with,  filled  with  sand  and  just  enough  water  to  fill  the 
interstices  between  the  sand  when  lying  flat  as  you  see  it  now.  It  Is 
closed  tightly  so  as  not  to  admit  any  air.  It  Is  now  placed  on  Its 
edge,  and,  as  you  see,  sustains  a  weight  of  200  pounds  without  flinch- 
ing. This  appears  to  be  nothing  short  o(  magical,  but  when  the 
phenomena  ot  dilatation  of  granular  media  under  pressure  is  under- 
stood it  Is  perfectly  simple.     (Experiment.) 

This  remarkable  property  of  dllatancy  of  all  granular  media  was 
discovered  by  Reynolds.  It  also  furnished  him  the  clue  to  the 
cause  of  gravitation.  In  order  to  get  granular  media  under  pressure 
It  must  be  bounded  by  a  closed  surface.  Reynolds  saysi  "If,  as  In 
the  universe,  the  grains  in  normal  piling  extend  indefinitely,  there 
can  be  no  mean  motion  of  the  boundaries,  whatever  the  pressure 
may  be;  and  thus  the  grains  are  virtually  within  a  closed  surface." 

Here  Is  a  model  made  out  of  small  rubber  balls  ot  the  way  the 
cosmic  grains  are  arranged  In  space  according  to  Reynolds.  This 
arrangement  Is  what  he  calls  "normal  piling,"  and  Is  such  that  the 
grains  are  placed  in  a  set  of  squarely  formed  layers  horizontally,  each 
sphere  resting  on  lour  in  the  layer  below,  and  In  Its  turn  supporting 
four  In  the  layer  above,  these  last  four  being  vertically  over  the  first 
four.       Besides  touching  these  eight  In  adjoining  layers  It  touches 
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(our  in  its  own  layer,  making  twelve  in  all.  There  are  therefore 
twelve  grains  piled  around  each  grain.  TIiIb  tlien  le  the  arrange- 
ment or  pilmg  ot  the  grains  throughont  the  nnlyeree  of  apace  where 
no  matter  exists. 

Matter  it  Absence  of  Oraitu. 

Where  matter  exists  there  Is  a  different  arrangement  In  the  pUlng 
of  the  grains,  and  the  regular  or  normal  piling  of  the  grains  le  broken. 
There  is  a  lees  number  of  grains  per  unit  Toltime  in  the  spots  where 
matter  exists  than  there  Is  In  the  regular  medium  of  space.  Where 
this  deficiency  which  results  in  what  we  call  "matter"  exists,  there 
Is  what  Reynolds  calls  "abnormal  piling"  of  the  grains.  This  de- 
flcleucy  forms  a  sort  of  crack,  or  gap,  or  loose  Joint  In  the  medium, 
and  there  is  a  break  In  the  gearing  of  the  grains  between  the  matter 
and  the  medium  outside.  An  atom  of  matter  consists  of  a  nucleus  of 
grains  in  normal  piling  surrounded  by  a  surface  or  spherical  shell  of 
grains  In  abnormal  piling.  The  grains  In  abnormal  piling  form 
what  Reynolds  calls  "a  singular  surface  of  misfit"  between  the  regular 
piling  Inside,  which  forms  the  nucleus  of  the  material  atom  and  the 
normally  plied  grains  of  the  medium  outside.  This  "surface  of  mis- 
fit" or  spherical  shell  together  with  Its  nucleus  is  called  a  "negative 
Inequality"  and  the  magnitude  of  the  negative  Inequality  is  reckoned 
by  the  number  of  grains  which  are  deficient,  and  as  the  number  of 
grains  present  in  a  given  volume  of  the  medium  determines  the  mass 
of  the  medium,  an  absence  at  grains  means  an  absence  of  mass. 
Therefore,  matter  is  absence  of  mass  or  negative  mass.  These  sur- 
faces of  misfit  or  spherical  cracks  in  the  medium  are  places  of  weak- 
ness In  the  medium,  and  it  Is  shown  that  they  travel  through  the 
medium  after  the  manner  ot  solitary  waves. 

Mean  and  Relative  Motion  ot  the  Medium. 

We  have  now  to  consider  whether  the  grains  of  the  medium  are 
fixed  and  stationary  in  their  places,  or  whether  the;  have  motion 
among  one  another.  Reynolds  shows  that  the  grains  of  the  medium 
are  not  fixed  but  that  they  have  a  mean  and  relative  motion.  The 
medium  Is  not  Inert  and  rigid  and  lifeless.  It  thrills  with  energy 
and  pulsates  with  UDlversal  motion.  It  possesses  two  kinds  of  mo- 
tion, first,  the  relative  motion  ot  the  grains  among  one  another,  and, 
second,  a  mean  motion,  which  is  a  motion  of  tiie  mass  of  the 
medium  as  a  whole  from  one  position  in  space  to  another.  The 
average  relative  velocity  of  the  grains  among  one  another  Is  sbown 
to  be  about  one  and  one-third  feet  per  second,  while  the  mean  path 
of  the  grain,  that  Is,  the  average  distance  a  grain  has  to  move  before 
It  strikes  Its  neighbor,  is  shown  to  be  the  tour  thousand  milllonUi 
part  of  the  diameter  of  the  grain.  It  is  the  relative  motion  of  the 
grains  among  one  another  which  renders  the  medium  elastic,  and,  as 
Reynolds  says,  la  the  prime  cause  of  elasticity  In  the  universe.  Th« 
mean  and  relative  motions  of  the  medium  are  Illustrated  by  the 
movement  of  a  cloud  ot  dust,  a  swarm  of  bees,  a  shower  of  hall,  a 
current  of  air,  a  stream  of  water,  or  a  cloud  In  the  sky.  In  each  ot 
these  phenomena  we  have  movement  ot  the  mass  of  the  particles  as  a 
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whole  and  also  the  Individual  movement  of  tiie  particles  of  vhlch 
the  mass  1b  composed  with  relation  to  each  other.  The  movement 
of  the  mass  as  a  whole  Is  called  the  mean  motion,  and  the  relative 
movement  of  the  particles  In  the  mass  Is  the  relative  motion  of  the 
medium. 

The  Pressure  and  Stress  of  the  Medium. 

Let  us  now  ash,  What  Is  the  pressure  of  this  medium  of  space? 
We  certainly  do  not  feel  Its  pressure;  neither  do  we  feel  atmospheric 
pressure,  though  we  know  that  the  atmospheric  pressure  on  the  sur- 
face of  the  earth  at  sea  level  Is  nearly  IS  pounds  on  the  square  inch. 
At  great  ocean  depths  we  also  know  that  the  hydraulic  pressure 
amouats  to  several  tons  per  square  inch;  and  we  also  know  that  as 
we  go  down  Into  the  earth  the  pressure  of  the  aurroimding  rocks 
and  strata  increases  very  rapidly,  until  at  great  depths  It  amounts 
to  hundreds  of  tons  on  the  square  Inch.  We  protiably  do  not  realise 
that  every  square  foot  of  surface  of  a  man's  body  Is  subjected  to  an 
atmospheric  pressure  of  about  one  ton,  so  If  the  surface  area  of  a 
human  body  Is  say  10  feet,  that  body  is  subjected  to  a  total  pressure 
of  about  10  tons.  We  are  ordinarily  unconscious  of  such  a  pressure, 
because  it  presses  upon  ua  equally  in  all  directions,  but  If  this  pressure 
should  be  suddenly  removed  from  one  side  of  our  body  we  would  soon 
realize  It,  and  the  pressure  on  the  other  side  would  hurl  us  through 
space  with  the  speed  of  a  cannon  ball. 

Located  as  we  are  on  our  tiny  earth,  which  is  whirling  through 
infinite  space  at  a  speed  of  19  mtles  per  second,  we  are  Immersed  In 
a  vast  ethereal  ocean.  Can  we  ascertain  whether  the  medium  of  this 
ocean  has  any  pressure?  Reyaolds  shows  that  the  mean  pressure  of 
the  medium  of  this  universal  ocean  of  space  Is  nearly  seven  hundred 
and  fifty  thousand  tons  on  the  square  Inch,  being  more  than  three 
thousand  times  greater  than  the  strongest  material  can  sustain.  A 
statement  like  this  seems  paradoalcal,  and  we  cannot  by  any  stretch 
of  the  tmaglaation  conceive  of  such  a  pressure  existing  In  what  we 
have  hitherto  regarded  as  empty  space.  Yet  such  is  the  sober  truth, 
found  necessary  to  account  for  the  physical  facts  that  we  know. 
Clerk  Maxwell,  the  great  Scotch  mathemattclan  and  physicist,  arrived 
at  the  same  conclusion  as  to  pressure  and  stress  of  the  ether  from  a 
consideration  of  electromagnetic  and  electrostatic  forces.  In  his 
article  on  "Attraction"  In  the  Bncyclopoedla  Brlttanlca,  after  discuss- 
ing this  subject,  he  says:  "The  state  of  stress,  therefore,  which  we 
must  suppose  to  exist  in  the  invisible  medium  la  3,000  times  greater 
than  that  which  the  strongest  steel  could  support." 

Now  It  seems  rather  strange  to  us. at  first  that  the  medium  of 
space  la  of  such  great  density.  We  have  been  accustomed  all  our 
lives  to  think  of  matter  as  being  In  fact  the  only  solid  reality,  and 
universal  space  as  almply  nothing.  It  will  thus  be  seen  that  the  old 
style  philosophical  materialist  will  find  slight  comfort  In  Reynolds' 
theory,  for  the  materialist's  ao-called  real  matter  Is  shown  to  be  only 
a  kind  of  froth  or  foam  or  bubble  tn  the  universal  granular  ocean, 
which  is  ten  thousand  times  denser  than  water.  The  presence  of 
what  we  call  "matter"  in  space  means  a  place  where  there  Is  a  sort 
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ot  cmck,  a  gap  or  fissure  in  the  uDlform  medlnm.  It  mar  be  Inter- 
sstlitg  here  to  mention  Kelvin's  vortex  atomic  theory  ol  matter,  from 
which  so  much  was  expected,  but  which  lias  failed  to  give  any  clue 
to  gravity,  and. any  theory  of  matter  which  does  not  contain  a  soln- 
tlon  of  the  problem  of  gravitation  can  have  no  pennanent  value,  for 
gravitation  Is  the  supreme  problem  before  physics  to-day.  The  next 
great  advance  in  physical  science  lies  In  the  solution  ot  this  problem. 

The  Vortex  Atomio  Theory. 

Kelvin  conceived  a  perfect  duid  continuously  filling  space,  and  he 
supposed  that  what  we  call  an  atom  of  matter  Is  the  rotating  portion 
of  this  fluid.  We  can  make  air,  water  or  any  other  fluid  more  or 
lees  rigid  by  imparting  rapid  motion  to  It.  The  motion  differentiates 
that  portion  of  the  fiuld  which  is  In  motion  from  that  portion  which  _^ 
Is  not  in  motion,  like  the  smoke  ring  which  sometlmea  ascends  from 
the  funnel  ot  a  locomotive.  The  Idea  was  that  If  the  fluid  were 
frictionlesa  and  vortex  motion  once  started  In  it  that  motion  would 
continue  forever.  He  conceived  that  atoms  might  be  composed  of 
such  rings  of  ether  in  motion,  the  ether  being  supposed  to  be  the 
perfect  fluid.  The  atoms  were  a  sort  of  ether  squirts.  This  theory 
of  matter  was  quite  interesting  and  somethmg  new  at  the  time,  and 
the  dynamics  of  the  theory  were  worked  out  by  Hclmholti  and  J.  J. 
TbomsoQ.  but  notwithstanding  that  It  promised  so  much,  it  has  been 
for  the  most  part  given  up,  and  it  has  not  been  able  to  throw  any 
light  on  the  problem  ot  gravitation.  I  spoke  about  the  electron 
theory  of  matter  In  a  previous  part  ot  this  lecture.  Neither  has  this 
theory,  however  fascinating  in  many  reepecte,  been  able  to  produce  an 
explanation  of  gravity.  The  gravitational  force  Is  entirely  different 
from  and  belongs  to  another  order  than  the  electrostatic  and  electro- 
magnetic forces,  and  all  the  endeavors  to  get  an  explanation  ot  gravi- 
tation out  of  them  ha"e  led  to  negative  results. 

We  have  spoken  about  mass.  Now  let  us  see  what  mass  Is.  Ot 
course,  mass  has  been  defined  aa  the  amount  of  matter  in  a  body,  or 
the  inertia  of  a  body.  We  should  not  confound  mass  with  weight. 
The  book  which  is  lying  on  this  table  has  a  certain  weight  here 
which  can  tie  ascertained  exactly,  but  If  1  transferred  it  to  the  Equator 
of  the  earth  it  would  weigh  less  than  it  does  here,  and  if  I  took  It  to 
the  North  Pole  it  would  weigh  more.  In  other  words,  the  weight  ot 
a  body  on  the  earth's  surface  depends  on  Its  distance  from  the  cen- 
ter of  the  earth,  and  vice  versa,  and  we  know  that  the  surface  of 
the  earth  at  the  Equator  is  13  miles  further  away  from  the  center  of 
the  earth  than  the  North  Pole  Is.  But  the  book  at  any  place  on  the 
earth's  surface  would  still  have  exactly  the  same  mass,  and  Indeed 
it  would  still  tiave  the  same  mass  at  any  place  in  the  universe. 
Weight  depends  on  the  force  of  gravity,  and  we  know  the  force  ot 
gravity  varies  at  dHterent  points  ot  the  earth's  surface,  according  to 
their  distance  from  the  earth's  center;  but  the  mass  does  not  vary 
so  long  as  the  law  ot  the  conservation  of  matter  holds  good.  If  the 
book   were  placed   millions  ot   miles   from    the   earth   away   out  In 
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interfltellar  space  where  there  was  no  planet  or  Bun  to  attract  It,  It 
would  remain  suspended  In  space  without  motion,  and  would  have  no 
weight;  but  its  uasa  would  be  the  same  as  before.  How  Is  this? 
Because  tt  would  require  exactly  the  same  amount  of  force  to  move 
it  over  a  certain  distance  In  a  certain  time.  Mass  Is  measured  b7 
the  amount  of  force  required  to  move  It  over  unit  distance  In  unit 
time,  and  unit  mass  Is  that  quantity  of  mass  which  is  moved  unit  dis- 
tance in  unit  time  by  unit  force,  no  matter  In  what  part  of  the  uni- 
lerse  it  may  he  placed,  whether  it  may  be  on  earth,  or  on  the  planet 
Mars  or  Jupiter  or  billions  of  miles  away  in  Interstellar  space.  But 
this  only  gives  ub  a  measure  of  mass.  It  does  not  tell  us  what  mass 
is.  It  la  only  in  recent  years  by  the  study  of  X  rays,  cathode  rays, 
and  other  electrical  discharges  in  the  Crookes'  tube  that  physical 
science  has  been  able  to  gain  some  definite  knowledge  on  this  subject. 
Aa  I  stated  In  a  previous  part  ol  this  lecture,  a  good  deal  is  now 
known  about  the  behaviour  of  the  particles,  called  electrons  or  cor- 
puscles, which  make  up  the  discharge  which  passes  from  the  negative 
to  the  positive  pole  of  the  tube.  The  mass  of  these  particles,  the 
electric  charge  which  they  carry,  and  the  velocity  with  which  they 
travel  have  t>een  measured.  These  particles  may  be  called  electric 
points,  or  electric  point  charges,  and  it  is  found  that  their  mass  Is 
not  a  constant  quantity,  but  that  It  varies  with  the  speed  with  which 
they  travel  In  the  tube.  As  their  velocity  is  Increased  their  mass 
becomes  greater,  as  It  is  diminished  their  maea  becomes  less;  so  that 
their  mass  is  a  (unction  of  their  velocity.  They  have  no  mass  apart 
from  motion.  This  being  the  case,  their  momentum  is  also  a  func- 
tion o(  their  velocity,  as  is  also  their  energy,  for  momentum  Is  the 
product  01  mass  and  velocity  and  energy  the  product  of  mass  and  the 
square  of  the  velocity.  I  spoke  about  the  electrons  which  whirl 
around  Inside  the  system  of  the  atom  with  very  high  velocities,  in 
some  cases  with  nearly  the  velocity  o(  light,  Calculations  have  been 
given  by  Sir  J.  J.  Thomson  showing  the  enormous  amount  of  elec- 
tronic energy  due  to  the  motions  of  the  electrons  inside  the  atomic 
system.  It  is  found  that  inside  the  atoms  of  one  gram  of  hydrogen 
gas  there  la  contained  an  amount  ot  electronic  or  corpuscular  energy, 
which  If  set  free,  would  be  sufOclent  to  raise  one  millloif  Ions  300  feet 
high.  We  know  the  energy  which  Is  liberated  In  an  explosion  of 
dynamite  or  guncotton.  That  is  atomic  energy,  caused  by  what  we 
call  chemical  affinity.  But  we  see  how  much  greater  sub-atomic 
energy  is.  Perhaps  the  day  will  come  when  man  will  know  how  to 
set  free  this  sub-atomic  energy,  but  for  the  present  It  is  probably  bet- 
ter that  he  does  not  know. 

Negative  IneqiMlities. 

The  ordinary  chemical  atom,  then,  seems  to  be  a  sort  of  hole  or 
sink  or  hollow  place  In  some  medium  which  fills  space,  and  to  be  a 
locus  or  point  into  which  pours  tremendous  energies  from  this 
medium.  This  hole  or  sink  or  hollow  place  in  space  which  Is  the 
locus  of  the  atom  is  what  Reynolds  calls  a  "negative  Inequality"  in 
the  medium,  or  a  "singular  surface  of  misfit"  due  to  a  deficiency  of 
grains  below  the  number  in  the  regular  normal   piling  in  the  sur- 
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ronndlDS  Biiace.  He  calculates  tiiat  the  real  core  at  the  atom  consleta 
of  the  normally  piled  grains,  and  that  this  normally  piled  core  Is 
surrounded  by  a  svherlcal  shell  conUlning  a  deficiency  ol  grains,  the 
thickness  ot  this  spherical  shell  being  probably  about  fire  times  the 
diameter  of  the  grain.  This  spherical  shell  is  surronoded  en  the 
outside  by  the  normally  piled  grains  which  extend  ontwarda  Into 
apace  indefinitely.  Whererer  these  spherical  negative  InequallUes 
exist,  however,  there  is  set  up  in  the  medium  surrounding  th«n  a 
system  of  strains  due  to  the  pressure  of  the  medium,  which  result  in 
producing  a  curvature  In  the  normal  piling  of  the  medium. 

I  will  now  try  to  show  how  the  motion  of  these  negative  Inequali- 
ties which  we  call  matter  Is  possible  in  such  a  medium,  and  how  these 
negative  inequalltiea  eravttate  toward  each  other  through  the 
medium  according  to  tbc  ir.w  of  gravitation.  How  does  matter  move 
through  space?  How  dees  the  eartli  move  through  space  at  the  rate 
of  nearly  20  miles  per  second?  Reynolds'  solution  of  the  problem  is 
very  interesting.  It  moves  by  propagation.  He  compares  it  to  a 
bubble  rising  in  water.  He  says:  "■  *  *  It  follows  as  two  nega- 
tive centers  approach  each  other  under  their  mutual  attractions  the 
mass  in  the  medium  recedes,  which  is  an  inversion  of  the  precon- 
ceived Ideas.  Such  action  however  is  not  outside  experience,  since 
every  bubble  which  ascends  from  the  bottom  of  a  glass  of  soda  water 
Involves  the  same  tctlon.  The  matter  In  the  bubble  having  the 
density  of  air  requires  the  descent  of  an  equal  volume  of  water  at 
a  density  GOO  times  greater  than  that  of  air.  It  ts  the  negative 
inequality  In  the  density  of  matter,  which  under  the  varying  pressure 
of  the  water  causes  the  negative  or  downward  displacement  of  the 
material  medium — water  and  the  positive  or  upward  displacement  of 
the  negative  Inequality  in  the  density  within  the  singular  surface." 

Propagation  of  "Matter"  Throuoh  Space. 

I  have  here  a  dozen  billiard  balls,  divided  Into  two  rows  of  half 
a  dozen  each  close  together,  one  row  a  little  higher  than  the  other 
and  resting  In  a  continuous  groove,  so  the  upper  ones  may  run  down 
and  strike  the  lower  ones.  There  Is  a  gap  of  say  IS  inches  between 
the  two  rows.  We  allow  the  upper  six  balls  to  run  down  and  strike 
the  end  of  the  lower  six  one  by  one.  The  result  will  be  that  as  each 
ball  from  the  upper  row  strikes  the  end  ball  of  the  lower  row  the 
ball  at  the  far  end  of  the  lower  row  will  run  away  from  the  lower  row 
the  moment  of  the  Impact  of  the  ball  from, the  upper  row,  and  It  will 
run  away  with  the  same  speed  as  the  speed  of  the  Impinging  ball 
which  strikes  the  front  end.  In  other  words,  all  the  motion  or  mo- 
mentum of  the  striking'  ball  will  be  communicated  through  the  whole 
row  of  lower  balls  Instantr.neously  and  will  be  delivered  to  the  last 
ball,  which  will  carry  away  the  motion  or  momentum.  Meantime, 
as  each  ball  runs  away  from  the  rear  end  and  one  comes  In  In  front 
the  whole  six  Italls  have  run  down  and  taken  up  their  positions  In 
front,  delivering  their  momentum  to  the  lower  row,  the  whole  row 
of  lower  balls  will  have  moved  forward  Its  entire  length,  or  six  diam- 
eters. This  Illustrates  how  positive  and  negative  momentum  may 
move  through  a  body  at  the  same  time  In  opposite  directions,  for  as 
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each  ball  strlkee  the  front  end  it  communicatee  a  certain  amount  of 
poeltlve  momentum  to  the  mass  aa  a  whole,  which  travels  throucll 
the  mass  In  a  positive  direction,  and  an  equal  amount  ot  momentum 
travels  through  the  maca  In  an  opposite,  or  negative  direction,  which 
results  In  the  motion  in  the  opposite  direction  of  the  mass  as  a 
whole.  The  real  motion  of  the  mass  Is  tn  the  opposite  direction  to 
that  of  the  Impinging  balls.  If  the  balls  moved  quick  enough  the 
eye  would  lead  us  to  suppose  that  the  motion  of  the  lower  row  ot 
balls  was  continuous,  and  not  done  by  successive  impacts,  just  as  in 
moving  pictures  which  appear  to  represent  a  continuous  scene,  but 
which  we  know  ts  made  up  of  a  multitude  of  separate  scenes  taken  in 
rapid  succession.  We  may  take  the  gap  between  the  two  rows  of 
balls  to  represent  the  inequality  which  is  to  propagate  through  the 
medium,  for  instance  the  earth  moving  through  apace.  There  is  an 
incoming  of  grains  in  front  and  a  leaving  of  grains  tn  the  rear,  the 
momentum  of  the  incoming  grains  being  transmitted  instantaneously 
throughout  the  whole  m::3s  from  front  to  rear,  the  real  mass  of  the 
medium  moving  In  the  opposite  direction  to  that  of  the  Inequality. 
Reynolds  says:  "If  the  medium  is  stationary  and  the  molecules  are 
moving  with  the  earth  the  grains  within  the  surfaces  do  not  partake 
of  the  mean  motion  ot  these  surfaces,  being  replaced  continuously  by 
other  grains  by  the  action  of  propagation,  by  which  the  singular  sur- 
faces In  their  motion  are  continually  absorbing  the  grains  In  front 
and  leaving  those  behind  without  any  mean  effect  on  the  motion  ot  the 
grains.  And  thus  there  ts  perfect  freedom  of  the  molecules  or  aggre- 
gate matter,  although  the  grains  which  constitute  the  nuclei  are  chang- 
ing at  the  rate  of  20  miles  a  second.  To  be  standing  on  a  floor  that 
Is  running  away  at  a  rate  ot  20  miles  a  second  without  being  con- 
scious of  any  motion  la  our  continual  experience,  but  to  reallEb  that 
such  la  the  case  is  certainly  a  tax  on  the  Imagination.  Such  motion 
has  all  the  character  ot  a  wave  in  the  medium,  and  that  is  what  the 
singular    surfaces    which    we    call    matter    are — waves.     We    are    all 

Caute  of  Oravitation. 

We  now  come  to  what  Is  really  the  most  important  part  of  our 
subject,  namely,  the  cause  of  gravitation,  and  if  you  have  been  able 
to  comprehend  what  has  already  been  stated,  I  think  you  will  have  no 
trouble  tn  understanding  what  is  now  to  ba  explained,  that  Is,  why 
two  bodies  or  masses  ot  matter  in  space  may  approach  each  other 
according  to  the  Newtonian  law  of  gravitation. 

In  the  first  place  we  must  rid  our  minds  ot  the  Idea  that  there 
is  any  such  thing  as  "attraction"  Inherent  In  masses  ot  matter  them- 
selves. Though  in  popular  language  we  speak  about  the  sun  attract- 
ing the  earth,  the  earth  attracting  the  moon,  etc.  In  reality  they  do 
not  attract  each  other.  All  motions  are  really  produced  by  pressure 
of  some  kind  or  other  exerted  upon  the  bodies  which  move.  Air  cur- 
rents, ocean  currents,  the  tides,  as  well  as  movements  of  rigid  bodies 
are  produced  by  pressure  exerted  In  some  way,.ai|d  the  gravitation  or 
motion  of  bodies  In  universal  space  la  no  exception  to  this.  Reynolds 
shows  that  wherever  these  "negative  inequalities"  or  "singular  sur- 
faces ot  misfit"  which  we  have  seen  to  be  matter,  exist,  there  we  have 
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a  Bort  of  gap  or  cracK  In  the  granular  medlam,  wblcb  fonuB  a  sui^ 
face  of  weakness,  and  it  1b  shown  that  the  pressure  of  the  medium 
is  less  between  these  "negative  Inequalities"  or  surfaces  of  weakness 
tbao  It  is  on  the  outside.  There  is  a  strain  set  up  in  the  granular 
medium  in  normal  piling  between  them,  which  produces  a  curvature 
in  the  noimal  piling.  This  produces  space  variations  or  dilatations 
between  the  grains  in  the  curved  normal  piling.  These  spaces  vary 
according  to  the  degree  of  the  curve,  and  the  total  of  the  enlarged 
spaces  or  dilatations  ho  produced  by  the  curvature  is  exactly  equal 
to  the  total  of  the  spaces  from  which  the  grains  are  absent  in  the 
negative  Inequalities  which  produce  the  curve.  Owing  to  this,  as 
has  been  said,  the  pressure  of  tbe  medium  Is  less  between  the  nega- 
tive inequalities  or  masses  of  matter  than  it  ia  in  the  medium  out- 
side, with  the  result  that  the  extra  outside  pressure  drives  the  nega- 
tive insquallties  together.  Tbo  old  physicB  calls  this  "space  variation 
of  the  potential."  As  the  bodies  approach  the  curvature  Is  annihilated 
and  the  medium  is  restored  to  the  regular  normal  piling. 

It  is  somewhat  difficult  at  first  for  one  to  understand  this  process; 
but  the  dynamical  reasoning  upon  which  It  Is  based  is  thoroughly 
sound.  Reynolds  says:  "This  law  of  atti action,  which  satlsfleB  all 
the  conditions  of  gravitation.  Is  now  shown  by  definite  analysis  to  re- 
sult from  negative  local  inequalities  In  an  otherwise  uniform  granular 
medium  under  a  mean  pressure  equal  in  all  directions,  as  a  conse- 
quence of  the  property  of  dllatancy  In  such  media  when  the  grains 
are  ao  close  that  there  is  no  dIfFuslon  and  Infinite  relative  motion  and 
further  It  Is  shown  to  be  the  only  attraction  which  satisfies  the  con- 
ditions of  gravitation  In  a  purely  mechanical  system." 

"Gravitation  is  not  the  result  of  that  dilatation  which  results 
from  uniform  parallel  strains  In  the  medium  In  normal  piling,  but  re- 
sults solely  from  those  components  of  the  dilatations  caused  by  the 
space  variation  of  the  intcard  il rains. 

"Thus,  as  long  as  the  dilatation  strains  are  parallel  there  Is  no 
attraction;  but  If  there  la  curvature  In  the  strains  there  will  be 
efforts,  proportional  to  the  Inverse  square  of  the  distance,  to  cause 
the  negative  inequalities  to  approach  from  a  finite  distance. 

"Thus  gravitation  Is  the  rsuit  of  those  components  of  the  dilata- 
tions {taken  to  a  first  approximation)  which  are  caused  by  the  varia- 
tions of  the  components  of  the  Inward  strains,  caused  by  curvature 
in  the  normal  piling  of  the  medium. 

"The  other  components  of  the  strains,  being  parallel  distortions, 
which  satisfy  the  conditions  of  geometrical  simiiartty,  do  not  affect 
the  efforts. 

"Then,  since  If  the  grains  were  Indefinitely  small,  while  the  curva- 
ture In  the  normal  piling  was  finite,  there  would  be  no  effort  And 
multiplying  this  parameter  by  the  curvature  of  the  medium,  and  again 
by  the  mean  pressure  of  the  medium,  the  product  meaauree  the  In- 
tensity of  the  efforts  to  approach. 
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surfaces,  to  bring  the  singular  surfaces  ot  the  negative  Inequalities 
together. 

"The  efforts  to  cause  the  approach  of  the  centers  correspond  ei- 
Bctly  to  the  gravitation  of  matter  if  matter  represents  the  absence 
of  mass,  and  thus  the  inversion  of  preconceived  ideas  Is  complete. 
Matter  is  measured  by  the  absence  of  mass  necessary  to  complete  the 
normal  piling.  And  the  effort  to  bring  the  negative  Inequalities 
together  is  also  an  effort  on  the  mass  to  recede;  and  since  the  actions 
are  those  of  positive  pressure,  there  is  no  attraction  Involved,  the 
efforts  t)elng  the  result  of  the  virtual  diminution  of  the  pressures 
Inwards,  and  In  this  inversion  we  have  a  complete,  quantitative,  purely 
mechanical  explanation  of  the  cause  of  gravitation. 

"The  mechanical  actions  on  which  this  attraction  depends  are  com- 
pletely exposed  In  t^e  foregoing  analyale,  and^offer  a  complete  explan- 
ation of  the  cause  of  gravitation," 

Fotitive  Inegualitiea. 

In  addition  to  their  being  "negative  Inequalities"  in  the  medium 
or  places  where  there  Is  an  absence  of  grains,  there  may  be  places 
where  there  are  a  greater  number  of  grains  than  exists  In  the  normal 
piling,  and  such  places  are  called  "positive  inequalities"  in  the 
medium.  In  these  caees  the  curvature  which  will  eiiat  In  the  nor- 
mal piling  between  two  "positive  Inequalities"  will  be  the  reverse  of 
the  curvature  In  the  case  of  two  negative  Inequalities,  producing  a 
repulsion  between  two  such  positive  centers,  which  will  drive  such 
positive  Inequalities  or  centers  away  from  each  other.  Just  the  op- 
posite of  gravitational  attraction.  There  would,  therefore,  be  no 
evidence  In  the  universe  of  such  positive  Inequalities,  as  through 
the  force  ot  repulsion  they  would  be  scattered  to  the  remote  regions 
of  the  universe. 

Other  Phenomena  Explained. 

What  Is  electricity?  Reynolds  explains  that  electricity  is  due  to 
what  he  calls  a  "complex  inequality."  That  is,  a  certain  cluster  of 
grains  may  be  by  some  means  moved  from  one  position  in  space  to 
another,  and  a  current  of  electricity  Is  a  flowing  back  of  these  grains 
to  their  former  positions.  Calculations  are  given  to  show  that  the 
efforts  to  revert  In  the  case  of  such  complex  inequalities  correspond 
to  electricity. 

Magnetism  is  due  to  rotational  stresses  In  the  medium  between 
spherical  clusters  and  iiurroundlng  grains,  the  stresses  being  opposite 
ways  round  in  different  portions.  The  strains  accompanying  these 
rotational  stresses  Involve  dilatation,  and  attractions  and  repulsions 
will  be  exhibited. 

The  theory  also  explains  other  physical  phenomena,  such  as 
cohesion,  light,  heat,  aberration,  refraction  and  polarization  of  light, 
the  association  and  dis-soclatlon  of  molecules,  the  dispersion  of  the 
spectrum,  and  other  natural  phenomena.  Reynolds  says:  "Con- 
sidering that  not  one  of  these  phenomena  had  perviously  received  a 
mechanical    explanation    it   appears   how    IndeBnltely   small    must   be 
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Btepi  Taken  Sy  B«|nioMt. 

Some  11U17  ask.  If  Reynolde'  theory  la  such  a  creat  one  why  Is  It 
tbat  we  do  not  hear  mora  about  itT  Also  what  does  the  Bclentlflc 
world  think  of  the  theoryT  In  answer  to  the  first  question  I  mar 
say  that  there  liBs  scarcelr  yet  been  time  since  the  publlcaUon  of 
Reynolds'  work  for  the  theOTT  to  become  known.  The  "Sub- 
mecbuilcB  of  the  Universe"  was  published  In  1903,  hut  the  mathe- 
matical difficulties  of  the  work  are  so  great,  that  few  are  able  to 
srasp  the  proofs.  Neither  are  all  the  proofs  of  the  theory  In  this 
work.  The  final  theory  Is  the  result  of  flye  successive  steps  or  dis- 
coveries. These  steps  or  discoveries  were  made,  as  Reynolds  says, 
"apart  from  any  Idea  that  they  would  be  steps  towards  the  mechanical 
solution  of  the  problem  of  the  universe."  These  steps  and  discov- 
eries are  to  be  found  in  Volumes  I.  and  II.  of  Reynolds'  Scientific 
Papei-3.  The  first  of  these  steps  was  taken  in  1S74,  the  second  In 
1879,  the  third  In  1SS3,  the  fourth  In  1886,  and  the  fifth  In  1S96. 
Bach  deals  with  a  particular  physical  problem,  and  taken  altogether 
they  form  the  base  on  which  the  great  superstructure,  "The  Sub- 
mechanics  of  the  Universe"  Is  built.  I  append  to  this  lecture  the 
names  of  the  subjects  dealt  with  In  the  five  successive  steps  referred 
to.  So  It  need  not  be  a  matter  of  surprise  that  more  Is  not  heard 
of  the  theory  yet. 

Solved  By  A  Paradox. 

In  addition  to  this  the  ideas  which  flow  from  the  theory  seem  at 
first  strange  to  our  minds  and  to  our  preconceived  Ideas,  and  it  la 
only  by  rational  analysis  that  we  can  arrive  at  the  conceptions  which 
the  theory  contains.  The  solution  of  the  problem  of  gravitation 
seems  to  be  solved  by  a  paradox.  Yet  this  should  not  deter  us  from 
attacking  It.  The  history  of  science  rather  proves  that  every  intel- 
lectual advance  realizes  a  paradoxical  opinion,  and  that  "Intellectoal 
development  may  be  traced  to  the  successive  discomfitures  of  common 
sence."  Who  ever  believes  progress  to  be  as  certain  In  the  future 
as  It  has  been  In  the  past,  must  admit,  a  priori  the  existence  of  phen- 
omena which  conflict  with  what  we  know  at  present,  and  from  the 
tact  that  man's  knowledge  about  the  world  has  received  continual 
additions.  It  Immediately  follows  that  to  every  time  other  truths  are 
given  than  those  hitherto  demonstrable.  Every  generation  has  sup- 
posed that  it  stood  on  the  apex  of  the  pyramid,  and  has  supposed  all 
phenomena  of  nature  to  be  deduclble  from  JuBt  those  laws  known  to 
It,  so  that  all  future  generations  had  the  mere  subordinate  task  Of 
dragging  new  stones  on  to  a  structure  of  which  the  architectural 
conception  was  complete. .  But  true  progress  Is  not  extensive  hut 
vertical,  and  so  it  has  always  been  such  investigators  as  were  free 
from  this  prejudice  who  have  been  destined  to  make  revolutionary 
discoveries. 

The  history  of  knowledge  Is  like  the  developm^it  of  a  mine. 
When  the  ore  has  been  worked  out  down  to  one  level  a  new  level  must 
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be  atartod  deeper  down.  The  ore  on  one  level  will  onljr  last  a  cer- 
tain time,  and  It  we  would  keep  enlarKins  ttae  mine  tbe  explorations 
most  go  to  deeper  levels.  In  like  manner  In  the  history  of  science 
we  find  that  science  reaches  a  certain  stace  under  the  domination  of 
some  reigning  method  or  Idea,  a3d  that  It  Is  then  unable  to  go  any 
further  until  a  newdlscoTery  Is  made,  or  until  the  mine  of  knowl- 
edge la  tapped,  as  It  ^ere  at  a  deeper  level.  This  glrea  science  a 
new  impulse  and  new  ideas  and  knowledge  flow  from  such  discovery. 
Such  for  Instance  wero  the  great  discoveries  of  CopemlcuB  and  New- 
ton, and  I  think  that  Reynolds'  theory  of  the  cause  of  gravitation 
Is  destined  to  be  another  epoch  making  discovery.  It  Is  an  Inversion 
of  Ideas  hitherto  conceived  as  to  matter  and  mass,  from  which  will 
probably  flow  a  series  of  wonderful  discoveries  as  to  the  true  mechan- 
ism of  tbe  universe  in  which  we  live. 

Keynolds'  explanation  of  the  motion  of  matter  through  space  is 
m  Itself  a  new  and  most  wonderful  conception.  It  takes  place  by 
propagation.  Propagation  means  generation,  renewal.  The  motion 
of  the  earth  through  apace  is  not  a  bodJIy  trantlation,  but  the  move- 
ment of  a  fonn  or  wave  having  the  shape  of  the  earth,  by  means  of 
an  exchange  of  momentum  between  the  cosmic  grains  on  opposite  sides 
of  the  surface.  Just  as  the  gap  between  the  two  rows  of  balls  in  the 
experiment  which  you  saw,  moves  forward  as  the  balls  pass  across 
from  one  surface  to  th«  opposite  one.  Tbe  gap  between  the  two  rows 
of  halls  Is  the  "negative  InoQuallty,"  which  we  call  "matter."  Rey- 
nolds puts  It:  "Thus  it  is  that  the  Inequality  In  density,  the  Integral 
of  which  is  tbe  volume  of  the  grains,  the  replacement  of  which 
would  re'^tore  the  uniformity  of  -  the  medium,  obliterating  the 
Inequality,  constitutes  the  mass  propagated.  And  as  this,  for  a  nega- 
tive centre  la  negative,  its  propagation  requires  the  displacement  of 
an  equivalent  positive  mass  In  the  opposite  direction  to  that  ol  propa- 
gation of  the  n^atlve  Inequality."  This  Is  the  supreme  paradox  of 
the  whole  theory,  and  leads  to  an  Inversion  of  Ideas  as  to  the  structure 
of  the  univerae.  It  would  strike  us  as  chimerical  were  It  not  estab- 
lished by  sound  mathematical  and  dynanilcal  Investigation.  Remem- 
ber also  the  statement  of  Sir  J.  J.  Thomaon,  arrived  at  from  another 
line  of  investigation  that  "all  mass  la  mass  of  the  ether,  all  momentum, 
momentum  of  the  ether,  and  all  kinetic  energy  kinetic  energy  of  the 
ether.  This  view,  it  abould  be  said,  requires  the  density  of  the  ether 
to  be  Immensely  greater  than  that  of  any  known  substance." 

From  these  new  views  and  conceptions  I  lool:  tor  great  develop- 
ments In  philosophy  In  the  near  future. 

Hotitxa  ot  (*«  Theory. 

In  regard  to  the  scientific  world,  the  theory  haa  acarcely  aa  yet 
entered  the  stage  of  criticism.  There  have  been  some  notices  of  the 
theory  In  Elngland.  The  "Snb-mechanlca  of  the  Universe"  waa  pub- 
lished in  1903.  Whetbam  In  hla  "Recent  Development  of  Physical 
Science"  published  recently,  referring  to  Reynolds'  work,  aaya:  "The 
mathematical  analysis  by  which  these  deductions  are  established  Is 
attempt  will  stand  the  criticisms  that  will  be  directed  against  It;  but 
very  complex  and  dlfflcult,  and  It  Is  yet  too  soon  to  say  if  this  bold 
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Professor  Osborne  Reynolds'  great  reputation  and  the  twenty  years 
he  ha«  labored  at  this  research  wfll  ensure  for  It  a  careful  considera- 
tion  from  those  competent  to  judge  of  Its  merits." 

Professor  J.  D.  Everett,  at  the  end  of  an  article  on  "Normal  Pil- 
ing" published  in  the  Philosophical  Magazine,  says:  "I  have  not  made 
any  attempt  to  verify  the  elaborate  statistical  calculattone  with  which 
Professor  Reynolds'  paper  abounds.  My  present  purpose  Is  not  con- 
troversy but  eiplanatton,  and  the  style  of  the  paper  is  so  exceedingly 
technical  that  a  good  deal  of  explanation  seems  to  be  necessary  before 
an  Inielllgent  controversy  can  begin.  1  have  chiefly  aimed  at  an 
explanation  of  the  i^eometrlcal  conditions  which  underlie  the  system 
supposed,  thereby  clearing  the  way  for  more  searching  criticism,  and 
helping  towards  the  working  out  of  the  very  fruitful  suggestions 
which   the   theory   contains," 

Professor  G.  H.  Bryan,  In  a  review  of  Reynolds'  work  In  "Nature" 
concludes  by  saying:  "It  may  safely  be  described  as  one  of  the  most 
remarkable  attempts  fiFt  have  been  made  in  recent  years  to  formu- 
late a  dynamical  system  of  accounting  for  all  the  physical  phenomena 
at  present  known.  A  theory  such  as  Is  here  set  forth  may  not  Improb- 
ably play  the  same  part  In  modern  science  that  was  assumed  by  the 
atomic  theory  and  the  kinetic  theory  of  gases  In  the  science  of  the 
time  when  these  theories  were  propounded.  it  may  be  confldently 
anticipated  that  Professor  Osborne  Reynolds'  granular  medium  will 
play  an  Important  part  la  the  physics  of  the  future." 

Influence  on  Philosophy. 

What  will  be  the  Influence  of  Reynolds'  theory  on  philosophy? 
So  far  as  (his  is  concerned  I  think  it  1b  destined  to  play  a  very  im- 
portant part  in  philosophy.  Previous  systems  of  philosophy  have 
been  very  Ignorant  as  to  the  structure  of  the  universe.  They  have 
been  composed  mostly  of  metaphysical  guesswork.  Philosophy  re- 
quires the  aid  of  positive  science  to  explain  the  fundamental  arrange- 
ment of  the  unlverae;  and  hitherto  no  medium  has  ever  been  sug- 
gested which  would  cause  a  statistical  force  of  attraction  between  two 
bodies  at  a  dinstance.  The  explanation  of  gravitation  as  enunciated 
by  Reynolds  carries  with  It  probably  the  greatest  scientific  conception 
that  has  ever  entered  the  mind  of  man,  and  any  philosophy  of  the 
future  which  has  any  pretentions  to  arrive  at  the  truth  must  take 
Reynolds'  theory  Into  consideration.  Notwithstanding  all  the  great 
systems  of  philosophy  which  have  been  spun  from  the  brain  of  man 
throughout  the  ages,  not  one  of  them  has  been  able  to  explain  the 
simplest  and  most  familiar  phenomenon,  viz.,  the  fall  of  a  stone  to  the 
ground.  Ever  since  men  has  been  upon  the  earth  he  has  seen  the 
phenomena  caused  by  gravitation.  He  has  seen  the  avalanche  hurt- 
ling down  the  mountain  side,  the  rivers  rolling  onward  to  the  sea,  and 
countless  other  phenomena  caused  by  gravity  which  happened  dally 
before  his  eyes.  To  the  astronomer  every  movement  of  tbe  heavenly 
bodies  Is  caused  by  gravity;  tbe  geologist  has  constantly  before  his 
tyes  evidences  of  Its  action  In  the  formation  of  the  earth,  and  the 
physiologist  sees  its  action  In  the  structure  of  our  bodies;  in  short, 
there  Is  not  a  single  department   of  nature  where  gravity  has  not 
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played  a  most  Important  role.  It  Is  the  most  universal  agent  known. 
And,  notwithstanding  all  this  does  It  not  seem  strange  that  Its  cause 
has  remalocil  unknown  u:iti1  now?  Yet,  this  need  not  surprise  us; 
for  the  predominant  characteristic  of  man  Is,  and  has  always  been 
his  Ignorance  of  the  tnlngs  concerning  himself  and  nature  around  him. 
Taking  the  history  ol  mankind  as  extending  over  several  thousand 
years  at  least,  we  may  say  that  it  was  only  yesterday  that  he  learned 
that  his  blood  circulated  in  his  body,  that  tlie  atmosphere  had  weight, 
and  that  the  earth  went  round  the  son.  With  the  liberation  of  man's 
mind  through  the  aid  of  science  he  Is  now  beginning  to  realize  some- 
thing of  his  own  possibilities,  and  to  cast  a  prophetic  eye  towards  the 
future,  which  holds  within  its  womb  possibilities  for  blm  yet  un- 
dreamed of,  as  the  fruit  of  his  knowledge,  Man's  mind  is  not  yet 
exhausted.       It   Is  only   beginning   its  career  of  conquest  over  nature. 

Dr.  Carl  Barus  In  his  "Progress  of  Physics  in  the  Nineteenth  Ceis- 
-lury"  remarks:  "Just  as  the  19th  century  began  with  dynamics  and 
closed  with  elecirlcity.  so  the  20th  century  begins  anew  with  dynamics 
to  reach  a  goal,  the  magnitude  of  which  the  human  mind  can  only 
await  with  awe." 

March  8,  1910. 


Li»t  ol  the  Steps  Witieh  Led  Reynolds  to  the  Discovery  of  Gravitation. 

1.  On  the  Extent  and  Action  of  the  Heating  Surface  of  Steam  Boil- 
ers. Pages  81-85,  Vol.  I,  Papers  on  Mechanical  and  Physical 
Subjects.     1874-5. 

2.  On  Certain  Dimensional  Properties  of  Matter  In  the  Gascoufi  State. 
Pages  257-390.  Vol  1.,  Papers  on  Mechanical  and  Physical  Sub- 
jects.   1879. 

3.  On  the  Equations  of  Motion  and  the  Boundary  Conditions  tor  Vis- 
cous Fluids.  Pages  132-137.  Vol.  II.,  Papers  oa  Mechanical  and 
Physical  Subjects.     1833. 

4.  Experiments  showing  Dllatancy,  a  Property  of  Granular  Material. 
possibly  conectod  with  Gravitation.  Pages  217-227.  Vol.  II.,  Pa- 
pers on  Mechanical  and  Physical  Subjects.    1886. 

On  the  Dllatancy  of  Media  Composed  of  Rigid  Particles  In  Contact. 
With  Experimental  Illustrations.  Pages  203-21 G.  Vol.  II.,  as 
above.  1885. 
6.  On  the  Dynamical  Theory  of  Incompressible  Viscous  Fluids  and 
the  Determination  of  the  Criterion.  Pages  535-577,  Vol.  It. 
Papers  on  Mechanical  and  Physical  Subjects.  1895. 
— Cambridge  University  Press.  London. 

Relation  of  Full  Space  to  Empty  Space  in  Different  Pilings  of  Round 
Particles. 

Space  of  Full  Empty 

Volume.  Space.  Space. 

1.  Vertical    Position    100  52.381  47.619 

2.  First    Triangular    Position 100  59.864  40,136 

3.  Second        "                 "        100  69.841  30.169 

4-    Third           "                 "        100  79,818  20.182 

6.    Fixed  Pyramidal         "         100  73.877  27.123 

«     Fixed   Quadrilateral    "        100  74.830  36.170 


-abvG00»^lc 


THE  EVENING  GROSBEAK  IN  MINNESOTA.* 

A.  O.  U.   No.  514.      HZBFBBIFHOIIA  VEBPEBTINA  VEBFEBTIRA    {W.  OOOpcr). 

By  Thontfts  S.  Roberts,  HlnDeapolle. 

Minn.  R*f.  FrinoUfa  v«ip«Ttina  "WauAU  Cooraa,  Aimal*  Lye  N.  3.  H.  T., 
L  U.  I81G.  lU-231  ("conuDon  about  head  of  Laks  Suparlor,  at 
Fond  du  I.«o,  etc";  finst  reoort  for  locality  later  Included  In  Ulnn.) — 
Wtlboh  add  BotiAFAKTE,  Am.  Ornlth.,  IV,  18S1,  135  (common  about 
head  of  La^e  Superior,  at  Fond  du  Lac  ete.) — Nuttaij.,  Man.  Or- 
Dlth.  U.  B.  A  Can.,  L  1832,  G28  (upper  extrendty  lAke  Superior). — 
NUTTiLi.,  Man.  Orolth.  U.  a  *  Can.,  n,  1834,  Sti  (borders  of  TaXa 
Superior). — Coccothrmutva  VMpBrtfna  Swunbdn  and  Richabobon. 
Fauna  Bor.  Am.,  I,  1831.  289  (frequenla  the  bordeni  of  Lake  Supo- 
rlor).— CooEB,  Rep.  Bird  Migr.  Mlu.  Val..  1886,  178  (Winter  datea, 
□otei,  etc.,  acuthem  Mlno,) — Cantwell,  O.  t  O.,  XV,  1890.  134  (com- 
mon winter  visitor).— Cbai[B>ki.aik,  NutL  Omlth,  I,  1891.  887  (upper 
eEtrcmlty  of  Lake  Superior). — Hatch,  Notes  Bds.  Ulnn.,  1892,  2Bl-29> 
(blogr) — MclLWRAiTH,  Bds.  Ont.,  1891.  391  (St.  Cloud.  St.  Paul,  Uln- 
neapotis.  Red  Win*).— Stonb^  Bda.  Hast  Pann.  and  N.  J.,  1894,  10> 
(eastward  to  Lake  Superior,  etc) — Daet,  OoL,  XI,  1894,  84-88  (Utdl- 
fleld). — ROBiRTB,  Wilcox  Hist.  Becker  Co.,  IVOT.  1T9.  Hetparipltona 
oetpertlna  Coofbr  and  Sccklbt,  Rap.  Pac  R  R.  Surv.,  XXL,  pt.  U, 
1860,  106  (east  to  LEke  Superior). — BAiao,  Cabbin  and  LAWBBiiai^ 
Bda  N.  Am,,  1S60,  409  (cast  to  Lake  Superior). — Hatch,  Bull,  Minn. 
Acad.  Nat.  Bd..  1ST4.  GS  (winter  visitant  from  NovainlHr  till  early 
sprlns,  etc;  llrst  definite  Hlnn.  record). — Band,  Bbbwxb  and  RnKI- 
WAT,  HlHt.  N.  Am.  Bds..  I.,  1874,  460  ("east  to  I«ke  Superior")'. — 
Holder,  Muh.  Nat.  HlsC,  III,  1BTT(?),  caUii  (east  to  Lake  Superior). 
— TiTTANT,  Am.  Nat  XIT.  18T8.  4TI  (ocGurreooe  at  Mjuieapolii^ 
hablta,  etc..  baaed  on  observations  of  Roberts,  Herrick  &  WU- 
llams).~RoBmTfi,  Bull.  NutL  Omith.  Club.  IV.  18T9,  237-238  (late 
spring  departure,  dates  Minneapolis). — Couu,  Bull.  Nutt.  Omlth, 
Club,  IV,  1879,  62,  71,  72  (synonymy,  two  referenccB,  Amea  [should 
be  Hatch]  and  Tiffany;  latter  also  referred  to  In  text). — [Au,sn], 
Bull.  NutL  Ornlth.  Club.  VI.  1880.  Bl  (bib.  ref.  to  article  by  Tiffany 
In  Am.  Nat.) — ROBsm'S,  Qeol  Nat  HlaL  Burv.  Mlmi,.  9th  Ann.  Rep., 
1B81.  379  (regular  winter  visitant,  habits,  dates,  localities,  etc) — 
Hatch,  Geol.  Nat  Hist  Surv.  Minn.,  9th  Ann.  Rep.,  1881,  364  (win- 
ter visitor). — CIooEB,  Auk.  I.  1884,  -244  (White  Barth,  Chippewa  name). 
— HlBRlCK,  Bull.  ScL  Lab.  Dennlson  Univ.,  I,  188B.  E-15.  2  plates  (blo- 
graphiral  matter  based  on  observations  made  In  Minn,  followed  by  « 
detailed  description  of  the  osteology  of  the  species  with  brief  refer- 
mce  to  the  myology ;  an  Indifferent  colored  plate  of  the  female  and 
a  plate  exhibiting  chleSy  oateologloal  characters). — 8n/>TZB,  Bunny 
South  Oologlst  I,  1888,  S3  (Lake  City).— [WiNCselL],  Oeol.  Nat 
Hist  Surv.  Minn.,  14th  Ann.  Rep.,  1886,  144,  148  1G4.  188  (Mlnne- 
aimlls  and  Pelican  Rapids,  twenty  specimens,  dates,  etc) — Shabf*, 
Cat  Bds.  Brit.  Museum,  XH,  1888,  84  (range  east  to  bijce  Superior). 
— Cantwcll.  O.  a  O..  XV,  1S90,  90   (Lake  Mlnnetonko.  had  not  left 

*  This  article  was  prepared  In  Its  present  form  for  a  Report  on  the 
Birds  of  Minnesota  In  course  of  preparation  by  the  Minn.  Nat  Hist  Sumr. 
It  Is  here  offered  In  full  as  It  will  probably  havo  to  be  much  condensed  wh«n 
used  for  the  Duniose  Intended.  The  annotated  synonymy  or  "Minnesota 
References"  arranged  so  aa  to  give  a  chronollglcal  history  of  the  speotea 
BO  far  as  Minnesota  Is  conoemed  is  in  part  the  work  of  Dr.  L.  O.  Dart, 
while  the  description  of  the  species  was  prepared  by  Mrs.  F.  W.  Common* 
from  technical  worits  on  Ornithology,  chiefly  Ridgway*B  Bds.  N.  ft  H.  A.; 
aided  by  the  study  of  a  oonslderable  series  of  skins  In  tbo  oolleotlon  of  tbs 
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Kfty  IE,  1888).— Coma,  Key  N.  Am.  BiU.,  t.  1BD3,  ITT  (lesularlr  tO 
lAke  Superior). — (7oc(>lftrait*ts«  vetparHna  [Hatch],  Tnms.  Minn. 
State  Hort.  Boc,  VII,  1879,  V4  (arrive  about  flrM  Of  November;  plenti- 
ful on  Nicollet  Island). — [Anon.],  Blrda,  IX  18S7,  80  (upper  Mm. 
Valley,  Lake  Superior).— Gibbs,  Ulnn.  Hort.  XXXII,  July,  igoi,  26t 
(HcCriur'B  list;  also  In  "Trees,  Fruits  and  Flowera  of  Minn.",  XXXII, 
July.  180«.  £55).—//.  vupertlna  BAIUtT,  O.  A  O..  DC,  18S1.  52  (BIK 
River,  regular  winter  visitor,  notes  on  food). — Cooks,  O.  &  O..  IX, 
1884,  SG  (common  In  Minn,  this  spring,  etc.) — Coceotkrauttn  ttatper- 
llna  uBiptfrtlBo  Mbabns,  Auk.  Vn,  1890,  248,  2*8,  24!)  (reference  to 
seventy-two  specimens  taken  at  Fort  Snelllns.  Minn. ;  port  of  aerlea 
used  In  separatlnK  C.  v.  tnoHtana). — CoccotJtrauilea  vei|)ertlnus  Apoab, 
BlrtlB  of  U.  a,  1888(7)  ;  116  ("westem  British  provinces  east  to  I*k« 
Superior."  etc) — Scott,  Bird  Studies,  1S9S.  183  (more  resular  tbon 
elsewhere  (winter)  In  Minn..  Wis.,  etc) — Beaperitilu/na.vetpeTHtta  vM- 
pertina  Ridowat,  Bds.  H.  Jk  M.  Am.,  I.  1901,  40-41  (synonymy,  four 
references:  "L^ke  Superior  In  summer,"  Swains  A  Rich.;  W.  W. 
Cooke ;  Tlltany ;  Roberts) — BvBntng  Oroabeak  Robbrts.  F.  *  S.,  XIV, 
1880.  3S8  (seen  April  7).— Soberts,  F.  ft  8.,  1880,  428  (May  S). — O. 
[LBASON],  The  Kingdom,  X  1898,  fl09  (winter  visitant).— Q.  CUUBOM], 
The  Kingdom,  X,  1898.  826  (oocaialonaUy  In  winter ) .—OLSUON,  The 
Kingdom.  XI,  1899.  286   (photo;  habits,  food,  etc) 

,  Char.  Adult  maJe. — Top  of  head,  black;  forehead  and  line  over 
eye,  yellow;  a  narrow  black  line  eeparatlng  the  yellow  at  fore- 
head from  base  of  bill  and  extending  down  on  either  Bide  to  Join 
a  black  area  In  front  of  each  eye;  rest  of  head  with  neck  and 
upper  back,  plain  olive  changing  gradually  to  clear  lemon  yel< 
low  on  scapulars  and  rump;  upper  tail  coverts  and  tail  black: 
wings  black  with  a  conspicuous  white  patch  formed  by  Inner- 
most greater  coverts  and  sccnndarlea  whirh  are  pure  white,  the 
former  sometimes  edeed  with  yellow  and  frequently  in  fall  and 
winter  Bpeclmens  with  more  or  less  dull  black  on  inner  edges 
and  tips;  under  parts  shading  from  yellcwlsh  olive  on  chest  to 
lemon  yellow  on  abdomen  and  under  tall  coverts;  longest  feath- 
ers of  under  tall  coverts  sometimes  partly  white  and  rarely 
with  a  broad,  transverse  black  band  near  the  tips;  leg  feathers 
black,  narrowly  tipped  below  with  yellow;  bill  varies  from 
greenish  horn  color  to  light  yellowish  greeu;  Iris  brown;  lege 
and  feet  dusky  flesh  color.  Adult  female. — Top  and  sides  of 
head  dark  gray,  separated  from  the  lighter  gray  of  the  back  by 
a  more  or  le^  distinct  band  of  yellowish  olive  green;  back  more 
or  less  tinged  with  yellowish  olive;  rump  paler  gray  or  butfy, 
posterior  feathers  sometimes  extensively  black  at  the  base; 
throat  white  or  whitish  with  a  more  or  less  distinct  duBkjr 
Btreak  along  each  side;  under  parts  light  bulTy  gray,  usually 
more  or  less  tinged  with  yellow  especially  on  sides  of  chest; 
abdomen  paler  gray;  under  tall  coverts  white;  under  wing 
coverts  chiefly  light  yellow;  wings  dull  black,  with  Innermost 
greater  coverts  largely  dull  white,  tertalls  largely  light  gray 
with  white  terminal  margins  and  often  more  or  less  blotched 
with  black;  primaries  more  or  less  edged  with  white  or  pale 
gray,  sometimes  only  obliquely  tipped  with  this  color;  the  three 
outermost  quills  white  at  the  base,  forming  a  distinct  patch; 
secondaries  more  or  less  marked  with  white,  the  Inner  ones  ex* 
tenslvely  so;  upper  tall  coverts  black  with  large  terminal  spots 
of  pale  sraylsh  or  white;  tall  black,  with  inner  webs  of  feath- 
ers broadly  wblte  at  the  ends,  these  white  markings  most  ex- 
tenBlve  on  outer  feathers,  occasionally  occupying  the  terminal 
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one-third  and  sometimes  Including  the  outer  webs  of  all  the 
fealhr.rs  showing  white  at  tips.  Young. — Similar  to  adult  fe- 
male, but  colors  duller  and  more  brownish  with  marhlngs  lees 
sharply  defined;  dusky  streaks  ou  fides  of  throat  less  distinct 
or  wanting:  under  parts  paler  and  more  buffy  with  little  If  any 
'  gray;  bill  dull  born  color  or  browDish.  length  T.6Q-S.2G;  ex- 
tent 13.50-14.J2;  wing  4.25;  tall  2.6S-3.00;  bill  .75  long,  .67  deep, 
.60  broad. 

Qeneral  Range. — "Central  North  America.  Breeds  la  western  Alberta; 
winters  In  the  laterlor  of  North  America  south  of  the  Saskatche- 
wan sad  east  of  the  Rocky  Mountains,  and  south  more  or  less 
Irregularly  to  Missouri,  Kentucky,  and  Ohio,  and  east  Irregularly 
to  western  Pennsylvania,  New  York,  New  England,  and  Quebec." 
(A.  O.  U.  Check-Lm.)  Represented  In  western  North  America 
by  subspecies  montana. 

Minn.  Range.  Irregular  vlaltant  from  the  n';rth  Into  all  parts  of  th« 
State  during  fall,  winter  and  spring — Sept.  28  to  May  19^  Moat 
common  in  late  winter  and  «arEy  spring. 

Migration  Dates. 

Fall. 

KiTTsos  Co.:  Oct,  4,  "81  (ceveral  near  Hallockl,  Roberts:  Sept 
28  <one),  Oct.  23  (cne),  Oct.  31  (nine),  '95  (all  at  St.  Vincent) 
Peabody;  Itamia  Co.:  Oct.  6,  "gCi  ("a  Hock  of  about  a  dozen,"  sev- 
eral taken)  Ogden:  St.  Locis  Co.:  Nov,  16,  1300  (several  at 
Ely)  Warren;  OrrEBi.vn  Co.:  Oct.  17  (Deer  Lake).  Oct.  27 
(Lake  Llda,  "a  flock  of  six"),  '85,  Hasftftum;  Siiebboi'km:  Co.: 
Oct.  17,  -84  (one  male  at  Elk  river),  Bailey;  Wbioht  Co.:  Oct. 
27.  '98  (two  at  Montlcello)  Nutter;  Hessepis  Co.:  Dec.  19,  '75 
(first):  Dec.  19,  '76  (flratl;  Oct.  28,  '80  (two  males  and  four 
females;  firs;,  nil  at  Minneapolis t,  Roberts:  Nov.  7,  '84  ("about 
BO"),  at  Mlnneapol!",  fllebbins;  Fii.i.more  Co.,  Lanesboro:  Oct 
18,  '85:  Oct.  27,  '89  (several):  Nov.  i.  '91  (one,  the  only  one 
seen  during  the  winter  of  1891-2);  Nov.  1,  '96  ("several  hundred 
feeding  on  fruit  of  hackberry;  first  of  season"  at  Lanesboro), 
Svosle'. 

Spring. 

Fir.r.MORE  Co..  Lanerhoro:  May  15,  '84  (abundant,  last  seen); 
May  4.  '86  (last  common  all  winter);  Apr.  13,  'ST  (last,  unusu- 
ally abundant  during  winter  of  1886-7);  Apr.  2,  '88  (smalt  flock, 
not  seen  during  winter);  May  4.  '89  (last  a  flock);  May  14,  '90 
(last);  Apr.  11,  "91  (Inst);  Apr.  25.  "97  (last)  Hvoalef:  Housto:* 
Co.:  May  8-13  (various  years  at  La  Crescent)  Harrison:  Hr.JttiEr 
PIS  Co..  MiSNKAPOUs:  May  17.  '76  (many;  the  last);  May  G.  '77 
(a  flock;  the  last);  May  19,  '79  (a  flock:  the  last);  Apr.  11,  '80 
(many)  Roberts:  Steabvs  Co.:  May  (three  kilted  at  Sauk 
Center;  year  not  staled)  Barker. 

There  Is.  perhaps,  no  bird  that  cotoes  to  MlnneRota  that  Is  more 
singularly  beautiful  In  the  full  perfection  of  Its  nuptial  plumage,  or 
that  attracts  more  lively  Interest  among  all  hlrd-tovers  than  the  Eve- 
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aloe  Grosbeak.  Fitful  and  uncertain  In  the  manner  at  its  appear- 
ance and  coming  unheralded,  as  It  doea.  from  the  little  known  boreal 
region  where  It  makes  Its  summer  home,  there  is  ever  a  captivating 
mystery  surrounding  It,  that  adds  a  certain  piquancy  to  its  charm. 
Wild  and  secluded  as  its  native  haunts  are  known  to  be,  the  un- 
expected tameness  and  confiding;  nature  which  It  displays  while  a 
visitor  among  the  dwellings  of  men,  but  serve  to  make  It  the  more 
an  object  of  admiration.  Its  disappointing  illuslveness,  too,  disap- 
pearing as  Is  its  wont  Just  when  a  temperate-zone  summer  seems 
about  to  claim  It  for  Its  own,  arouses  a  speculative  Interest  which 
commands  the  attention  year  after  year.  Lingering  thus  in  the 
springtime  nntU  surrounded  by  all  the  fullness  of  verdure  and  many 
eettled  activities  of  late  May  and  associated  then  on  Intimate  terms 
with  a  varied  throng  of  feathered  comrades  who  are  busily  engaged 
with  their  domestic  duties.  It,  suddenly,  lust  as  It  seems  certain  that  It 
has  at  last  decided  to  take  up  Its  abode  among  these  strangers,  dis- 
appears from  Us  long  familiar  haunts,  between  one  day  and  the  neit, 
and  vanishes  no  one  knows  exactly  whither,  or  for  how  long  a  so- 
journ. A  life  time  may  be  spent  in  close  intimacy  with  birds  and 
yet  the  clear  wblstle  or  a  gleam  of  the  unique  tri-colored  vestments 
of  the  Evening  Grosbeak,  never  falls  to  secure  a  pause  In  one's  occu- 
I'Stlon  and  a  moment  passed  In  admiration  and  wonderment.  Until 
the  remarkable  and  previously  unnoted  advent  of  thousands  of  these 
birds  into  the  whole  northeastern  portion  of  the  United  States  in  the 
winter  of  lSSfl-90  the  Evening  Grosbeak,  except  in  a  few  favored  local- 
ities, was  a  veritable  w 111 -o'- the- wisp,  a  sort  of  disembodied  bird-spirit 
to  most  ornithologist  B. 

In  the  northern  portions  of  Minnesota  the  Evening  Grosbeak  often 
makes  Its  appearance  early  In  the  fall  and  as  It  frequently  does  not 
leave  the  southern  part  of  the  State  until  late  in  the  spring  it  Is  evi- 
dent that  many  individuals  of  the  species  do  not  linger  long  in 
their  arctic  nesting  places  after  the  duties  directly  Incident  to  nidlflca- 
tlon  are  completed.  The  considerable  array  of  dates  given  above 
will  serve  to  show.  In  a  deflnlte  manner,  the  times  of  arrival  in  Che 
fall  and  departure  in  the  spring  for  a  number  of  years  and  at  various 
localities  throughout  the  State.  The  earliest  date,  It  will  be  seen, 
Is  Sept.  2S,  1S95,  when  a  single  bird  was  seen  by  Peabody  at  St. 
Vincent  in  the  Red  River  Valley  close  by  the  International  Boundary 
Iilne.  There  are  early  October  records  for  other  localities  in  the 
northernmost  counties  and  by  the  last  of  that  month  they  may  oc- 
casionally be  found  as  far  south  as  Minneapolis;  but  usually  they  are 
seen  for  the  first  time  In  the  southern  part  of  the  State  during 
November  or  early  December.  In  the  spring  they  frequently,  If  not 
generally,  remain  in  the  southern  part  of  Minnesota  until  May  and 
have  been  kept  under  daily  observation  at  Minneapolis,  latitude  45°, 
as  late  as  the  third  week  of  that  month  (May  17.  1876;  May  19,  1879) 
and  at  Lanceboro,  nilmore  County,  latitude  43°  46',  Dr.  Hvoslef  has 
several  times  recorded  the  "last"  during  the  first  half  of  May — (May 
13,  '84;  May  4,  '86;  May  4,  '89;  May  14,  '90).  They  are  sometimes 
more  common  during  the  spring  months  than  during  the  winter, 
seeming  to  congregate  In  large  flocks,  in  favored  localities,  before 
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taking  their  departure  ttx  the  north.  Thus  Dr.  Hvoelef  wrjteg  that 
after  having  been  common  at  Lanesboro  throughout  the  winter  of 
1883-4,  the  Bveolng  Qrosheaks  assembled  In  the  valley  of  the  Root 
River  during  April  and  early  Hay  In  auch  great  numbers  that  they 
were  sometimes  among  the  most  abundant  birds  In  tbe  timber  beknr 
the  village,  "making  the  spring  woods  resound  with  their  noisy  notes." 
Some  years  they  are  entirely  absent  or  very  rare  or  appear  only  In 
certain  places  for  a  short  time  wandering  over  tbe  country  In  an 
erratic  manner.  Other  winters  they  are  abundant  and  are  to  be 
found  almost  everywhere  in  considerable  flocks.  During  the  first 
three  months  of  the  year  1S90  there  was  a  remarkable  Incursion  of 
these  birds  Into  tbe  northern  United  States.*  They  appeared  In  great 
numbers  not  only  In  their  accustomed  winter  haunts,  but  in  regions 
where  th(ty  had  not  previously  been  known,  as  throughout  almost  all 
of  New  England,  The  winter  was  a  comparatively  mild  one  and  It 
Is  probable  that  their  southward  movement  was  determined  by  a  fail- 
ure further  north  of  the  food  supply  upon  which  they  depend  rather 
than  by  climatic  conditions. 

From  tbe  time  of  their  appearance  in  Mlnneeota  In  the  fall  until 
the  spring  months  they  are  commonly  seen  In  little  companies  of 
six  or  a  dozen  Individuals.  Single  birds  or  pairs  may  now  and  then 
be  encountered  probably  separated  for  a  time  from  their  companions. 
Their  movements,  the  places  where  they  assemble  and  the  length  of 
time  they  stay,  are  entirely  dependent  upon  the  food  supply.  They 
are  especially  fond  of  the  keys  or  fruit  of  the  boi  elder,  sugar  maple 
and  ash  and  from  this  source  Ihey  derive  their  chief  sustenance  dnr- 
lug  their  stay  In  southern  Minnesota.  They  are  very  adroit  In  neatly 
cutting  transversely  with  their  powerful  beaks  the  dry  covering  of 
the  Juicy  kernels  and  dexterously  and  quickly  extracting  the  latter. 
The  light  wlugs  of  the  keys  go  eddying  to  tbe  ground  below  which  is 
soon  thickly  strewn  with  these  bits  of  refuse  and  gives  plain  indica- 
tion of  the  feeding  places  of  the  Grosbeaks.  The  fruit  of  the  box 
elder  and  ash  they  nimbly  secure  from  the  clusters  banging  through- 
out the  winter  on  the  ends  of  the  branches  but  the  keys  of  the  sugar 
maple,  shed  the  previous  season,  they  pick  up  from  the  ground  usually 
after  the  snow  ha«  melted  in  the  spring.  They  eat  also  the  seeds 
of  the  berries  of  the  hack-berry,  high  bush-cranberry,  mountain  ash. 
Juniper,  cedar  and  probably  also  when  hard  pressed  the  seeds  of  any 
edible  berry  or  fruit  that  otters.  The  skins  and  pulp  they  always 
reject,  even  splitting  open  crab  apples  to  get  at  the  seeds  within. 
They  generally  locate  wherever  they  find  an  abundant  supply  of  this 
sort  of  food  and  remain  In  the  vicinity  until  It  is  exhausted  or  they 
are  called  away  by  tbe  migratory  Instinct.  As  spring  comes  on  they 
are  apt  to  assemble  in  sugar  maple  groves  and  pass  their  Ume  partly 
on  the  ground  picking  up  and  shelling  out  the  sprouting  keys  and 
partly  In  the  branches  above  piping  in  unison  their  spring  notes.  Fra- 
quent  mention  Is  made  by  writers  of  this  grosbeak  eating  the  buds 
of  various  trees,  but  after  close  observation  and  the  examlnatlim  of 
many  stomachs  I  am  confident  that  it  Is  very  rarely.  If  at  all,  that  this 
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practice  1b  Indulged  In.  I  have  seen  them  apparently  feeding  among 
the  buds  of  trees  and  in  sprlog  among  the  catklue  of  various  trees, 
hut  examination  showed  that  they  had  not  eaten  either.  When  tbua 
engaged  they  may  be  In  search  of  Insect  food  In  some  form. 

In  years  gone  by  there  was  usually  In  the  spring  time  a  goodly 
assemblage  of  Evening  Grosbeaks  In  the  sugar  maple  grore  on  upper 
Nicollet  Island  between  east  and  west  Minneapolis,  where  it  was  an 
easy  matter  to  beep  In  dally  touch  with  them  and  here  many  of  the 
observations  forming  the  basis  of  this  article  were  made  by  the  writer 
and  his  father.  They  still  resort  occasionally  to  this  ancient  trysting 
place  In  spite  of  the  encroachments  of  a  big  and  noisy  city.  The 
commonly  obserred  fact  that  this  bird  is  found  so  frequently  about 
the  streets  and  yards  of  cities  and  towns  Is  probably  not  due  to  any 
particular  desire  for  the  conipaay  of  man,  but  rather  to  the  circum- 
stance that  box  elder  and  hackberry  trees  have  been  planted  so  unl- 
Tersally  of  late  years  as  shade  trees,  that  a.  supply  of  food  Is  there 
offered  of  which  their  fearlees  and  unsuspicious  nature  enables  them 
to  unhesitatingly  avail  themselves.  So  tame  are  they  that  they  feed 
without  the  least  fear  about  the  very  doorsteps  and  porches  of  dwell- 
ings and  will  remain  unconcernedly  among  the  lower  branches  of 
small  trees  when  approached  within  a  few  feet.  Indeed  they  may 
even  be  encouraged  In  the  wild  state  to  feed  from  the  hand  or  alight 
upon  the  person  as  entertainingly  narrated  by  Mr.-Wm.  Rogers  Lord 
in  an  illustrated  article  In  Bird  Lore  for  January -February,  1902,  and 
when  captured  become  quickly  reconciled  to  conQnement  and  make 
very  docile  and  entertaining  pets.* 

The  Evening  Grosbeak  has,  while  with  us  at  least,  nothing  that 
may  be  dignified  by  the  name  of  song.  Butler  In  hts  Birds  of  Indiana 
states  that  towards  spring  they  have  a  "rambling,  Jerky  warble,  begin- 
ning low,  suddenly  increasing  In  power,  and  as  suddenly  ceasing,  as 
though  the  singer  were  out  of  breath;"  but  In  a  long  experience  I  have 
never  heard  any  such  song  nor  can  1  find  any  other  reference  to  It 
so  conclude  It  must  be  of  very  Infrequent  occurrence.* 

Its  usual  utterance  Is  an  unmistakable,  loud  and  forcible  whistle 
or  pipe,  sometimes  rather  shrill  and  rasping,  at  other  times  almost 
bell-ltke  In  quality.  It  Is  possessed  by  both  male  and  female  alike 
and  Is  heard  as  the  birds  call  to  one  another  from  their  various  sta- 
tions In  the  tree-tops  or  as  they  pass  overhead  in  their  erratic  and 
undulatory  but  rapid  flight.      They  have  also  a  weak,  short,  "beaded" 

vespertina  aa  a  Caca  bird,  Auk, 


*  Since  wrltlTiK  Ibe  above  I  have  come  upon  tiie  rolIowinK  by  C.  L. 
Herrirk  In  his  article  on  the  B^'enlns  GroBbeak  In  the  Bull,  of  the  SelenUflij 
I.aboratoriea  ol  Dennlson  University,  Oranfllle.  Ohio,  18SE;  "In  Bprlng, 
upon  the  approach  of  the  oreedInK  season,  the  males  cultivate  the  musea  la 
an  odd  but  not  dlapleaelntr  little  sons.  This  song  consists  of  several  suc- 
cessive repetitions  of  a  short  warble,  followed  by  a  similar  strain  closlnc 
with  a  shrill  cry,  like  th"!  Unate  of  a  black-bird's  song.  The  phrase  which 
makes  up  the  body  of  the  song  Is  musical,  but  Is  so  abruptly  terminated 
(as  rtiouah  from  lack  of  breath  or  of  ability,)  that  It  Is  annoying  when 
heard  singly,  for  one  Is  subjected  to  much  Che  same  nervous  expectancy  felt 
In  listening  lo  a  hen's  cackle  when  quite  leisurely  "working  up  the  agony" 
sufOdently  to  sound  the  final  note.  A  flock  of  a  dozen  or  more  singing  to- 
gether produce  a  very  musical  effect." 
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note  or  scream,  somewhat  resembling  that  of  the  Waxwlng,  most  com- 
monly heard  while  the  birds  are  feeding  In  a  flock  or  sitting  quietly 
about  among  the  branches  of  a.  tree.  As  spring  advances  all  theae 
notes  asBume  a  softer  or  more  mellow  chaiucter  and  when  a  score  or 
more  of  the  now  richly  vested  Grosbeaks  ssseoble  In  some  leafy  tree- 
top  and  give  vent  in  unison  to  their  Joyous  feelings  there  results  an 
unbroken  medley  of  whistles  and  trills  unique  In  blrd-mualc  Satis- 
fled  as  the  birds  appear  with  their  effort  there  Is  no  particular  melody 
about  the  performance  which  can  be  compared  quite  accurately  with 
the  chorus  produced  by  a  lot  of  frogs  piping  In  a  woodland  marah  of 
a  summer  evening.  While  feeding  the  birds  c:.re  either  silent  or  utter 
the  above  notes  in  a  quiet,  subdued  underlcne. 

The  nest  and  eggs  of  the  eastern  form  of  the  Evening  Grosbeak 
are  still  little  known  and  imieed  the  exact  region  to  which  It  retreats  In 
the  nesting  season  is  not  clearly  defined."  It  Is  probably  somewhere 
In  the  vast  boreal  regions  to  the  west  of  Hudson  Bay.  Several  nests 
of  the  western  subspecies  (Betperiphojui  Tespcrtina  monfaiia]  which 
breeds  at  high  altitudes  In  the  Cascade,  Sierra  Nevada  and  Rocky 
Mountains  as  far  south  as  Arizona  and  New  Mexico  have  t>een  found 
and  as  they  would  In  alt  probability  be  indistinguishable  from  those 
of  the  eastern  form,  a  brief  description  of  them  will  serve  to  Indicate 
the  manner  of  nidlflcatlon  of  the  species  as  a  whole.  Tbe  first  pub- 
lished account  was  of  a  nest  found  by  Mr.  E.  H.  FIske  In  Tolo  county, 
California,  and  described  by  Mr.  Walter  E.  Bryant  In  a  paper  before 
the  California  Academy  of  Science  on  June  20,  1887.  "The  neat,  con- 
taining four  eggs,  was  taken  May  10,  1886,  but  Incubation  was  so  far 
advanced  that  he  was  unable  to  preserve  them.  In  general  shape, 
color  and  markings,  they  were  similar  to  eggs  of  the  Black-beaded 
Grosbeak,  but  in  size  he  thinks  they  were  somewhat  larger." 

"Tbe  nest  was  built  in  a  small  live  oak,  at  a  height  of  ten  feet, 
and  was  a  more  pretentious  structure  than  Is  usually  built  by  the 
Black-headed  Grosbeak,  being  composed  of  small  twigs  supporting  a 
thin  layer  of  fibrous  bark,  and  a  lining  of  horse  hair."'  On  June  5. 
1884,  Mr.  John  Swinburne  of  Springervlilu,  Arizona,  found  a  neat  of 
the  Evening  Grosbeak  In  a  thickly  wooded  canyon  some  fifteen  miles 
west  of  that  town.  "The  nest  was  a  comparatively  slight  structure, 
rather  flat  In  shape,  composed  of  small  sticks  and  roots,  lined  with 
finer  portions  of  the  latter.  The  eggs,  three  In  number,  were  of  a 
clear,  greenish  ground  color,  blotched  with  pale  brown.  They  were 
fresh.  The  nest  waa  placed  about  fifteen  feet  from  the  ground  In 
the  extreme  top  of  a  thick  willow  bush."  This  was  at  an  altitude  ot 
7,000  feet.  This  was  probably  the  first  nest  of  this  species  ever  found 
by  an  ornithologist  but  It  was  not  reported  until  after  the  California 
nesL*    Others  have  since  been  found  and  Mrs.  Floi-ence  Merriam  Bailey 

•In  the  Auk.  Vol.  XXVI,  Oct.   1909.  pp.  390-400.  Is  an  artlcla  by  Bidney 

S.  S.  atanneU  entitled  "Birds  of  Central  Alberta,"  in  which  Ih  the  foliowlns 
note  In  restird  to  the  EvfnInK  Groabeak:  "Quite  rare,  I  located  a  nest  In 
June.  1808,  which  contained  H  dead  (ull-fled«ed  young  male.  The  nest  W«« 
up  40  feet  In  a  white  birch  tree." 

•  Bull.  Cal   Acad.  Sol ,  If,  1887;  J.  P.  Norrls,  O.  ft  O.,  xn,  No  »,  8«>t. 
'87,  144. 

•  Auk.  V,  Jan.,  1888,  113-114. 
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sums  up  tb«  Inrormatlon  to  date  In  the  general  statement:  "Nest. — 
16  to  SO  feet  from  the  ground  In  the  top  of  a  conifer  or  thick  wlHow, 
a  comparatively  flat,  elight  etructure  ot  small  sticks,  roots,  and  some- 
times tree  lichens  lined  with  finer  roots.  Eggs. — 3  or  4,  clear  green, 
blotched  with  pale  brown,  "f 

Ab  the  ESventng  Grosbeak  possesses  such  a  fascination  for  nearly 
all  bird  students  It  will  no  doubt  he  of  hlstorica]  Interest  to  many 
to  peruse  the  rather  curious  notes  which  accompanied  the  originat 
description  of  the  species,  more  especially  as  they  are  not  readily 
accessible  to  the  general  reader.  Wllllnm  Cooper  first  described  tbe- 
Evening  Grosbeak  In  a  communication  read  before  the  Lyceum  of 
Natural  History  of  New  Tork  City,  January  10,  1S25,  and  published  In 
the  Aanals  of  that  Society  for  the  same  year.  Vol.  I,  part  the  second, 
pages  £19-222.  After  a  technical  description  of  a  male  in  full  plum- 
age the  following  account  is  given;  "The  specimen  from  which  the 
description  is  taken,  was  sent  to  the  Lyceum  from  Sault  Ste  Marie, 
near  Lake  Superior  by  Mr.  H.  R.  3choolcraft,  and  Is  labeled  Paush- 
kundamo,  the  name  given  It  by  the  Chippewa  Indians.  Mr.  School- 
craft baa  since  favored  me  with  the  following  account.  It  Is  a  little 
singular  that  the  meaning  of  the  Chippewa  name  should  so  nearly 
coincide  with  that  of  the  subgenus  In  the  language  of  the  system." 

"  'Paushkundamo.'  This  word  Is  derived  from  the  Chippewa 
verb  paushka-un,  to  break.  Tbe  termination  indicates  the  oblect 
acted  on.  and  Is  In  accordance  with  one  of  the  rules  of  their  language, 
which  permits  tbe  formation  of  compound  words  from  a  verb  and 
substantive,  dropping  one  or  more  syllables  of  each  for  the  sake 
of  euphony.  The  word  pauabkaun  Is  the  animate  form  of  the  verb, 
and  is  used  only  in  particular  reference  to  soft,  fleshy  or  vegetable 
substances,  as  a  fly,  a  berry,  etc.  The  word  will  therefore  admit  of 
being  rendered  fly-breaker,  berry-breaker,  etc. 

"This  bird  appeared  about  Sault  Ste  Marie,  M.  T.,  during  the 
first  week  In  April,  1S23.  Tbe  Individual  under  examination  was  shot 
on  the- 7th  of  April,  in  the  Evening.  An  Indian  boy  was  attracted 
Into  the  woods  by  Its  peculiar,  and  to  him  strange  note.  There  were 
a  few  birds  In  company:  they  were  seen  for  a  short  time  about  the 
place:  but  none  have  since  appeared.  The  species  Is  said  to  be  com- 
mon about  tbe  bead  of  Lake  Superior,  at  Fond  du  Lac,  etc." 

"Major  Delafleld,  In  the  execution  of  his  duties  as  agent  of  the 
United  States  for  boundaries,  met  wjth  the  same  bird  in  the  month 
of  August,  1S23,  near  tbe  Savannah  River,  northwest  from  Lake 
Superior,  and  has  obligingly  communicated  th  following  extract  from 
bla  notes  at  tbe  time:" 

"  'At  twilight,  this  bird  which  I  bad  before  heard  to  cry  In  a  sin- 
gular strain,  and  only  at  this  hour,  made  its  appearance  close  by  my 
tent,  and  a  flock  of  about  half  a  dozen  nercbed  on  the  hushes  In  my 
encampment.  They  approached  ao  near,  and  were  so  fearless,  that 
my  canoe-men  attempted  to  catch  them,  but  In  vain.       I   recognized 

t  Handbook  Birds   Western    XS.     B.   1902,   SOT. 
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thla  bird  aX  similar  to  one  in  posnesion  of  Mr.  Scboolcralt,  at  tbe 
Banlt  Ste  Marie.'" 

"  Ita  moarnfnl  cry  About  the  bour  <a  aj  eacamplng,  (which  was 
at  Bnaset)  had  before  attracted  m7  atteatlon,  but  I  could  norer  get 
sicht  of  the  bird  but  on  this  occaalon.  There  Is  bs  exteilBlve  plain 
and  Bwamp  through  which  flows  the  savannah  River,  covered  with  a 
thick  growth  of  sapln  treee.  My  inference  was  then,  and  is  now, 
tiiat  this  bird  dwells  In  aucb  dark  retreats  and  loaves  tbem  at  tbe 
approach  of  nigtat.' " 

The  latter  part  of  this  account,  though  presentiog  ae  It  does,  a 
mistaken  Impression,  evidently  furnished  the  suggestion  for  both  the 
scientific  and  common  names  of  thla  bird.  That  it  is  an  evening 
singer  or  is  in  any  special  way  associated  with  the  decline  of  tho 
day  Is  erroneous  and  the  name  by  which  It  is  now  universally  known 
is  without  any  particular  alKnlflcauce. 


EXTINCT  PLErSTOCENC  MAMMALS  OF  MINNESOTA. 

N.  H.  Wincbell. 

PLATBS  X.  AND  XI. 

[Read  May,  1909.] 

There  was  an  epoch  of  geological  history,— how  long  in  years  or 
centuries  we  do  not  know,  but  It  must  have  been  long — which  preceded 
the  Glacial  epoch,  or  epochs,  and  which  followed  after  tbe  Tertiary, 
which  is  commonly  called  Pleistocene.  During  tho  Pleistocene  tbe 
climate  of  Minnesota  was  approximately  the  same  as  the  present,  and 
the  country  was  clothed  more  or  less  with  a  flora  similar  to  that  of 
the  present  The  general  conflguratlon  of  the  surface,  however,  was 
rough.  There  were  deep-cut  gorges,  in  the  bottom  of  which  flowed 
the  streams.  The  uplands  were  diversified  with  projecting  rock  cliffs, 
about  whose  bases  was  accumulated  the  waste  of  many  centuries.  The 
only  boulders  that  could  be  found  were  such  of  the  fallen  cllfl-masses 
as  had  not  yet  decayed.  The  soils  were  light  and  fine,  resulting  from 
the  disintegration  of  the  rocks.  They  were  sandy,  or  in  some  places 
clayey,  depending  on  the  conditions  of  drainage.  There  were 
extended  tablelands,  sometimes  rising  bench  after  bench  one  above  the 
other.  In  the  Arcbean  areas  there  were  peaks  of  granite  and  of 
gneias  that  rose  more  Irregularly  above  the  general  surface.  Amongst 
these  granitic  knobs  and  along  the  bases  of  the  terraced  tablelands, 
the  streams  meandered  with  about  the  same  crookedness  as  those  of 
to-day,  but  with  greater  agreement  with  the  boundary  lines  separating 
the  different  formations.  They  followed  prevail t ugly  the  eroslble 
outcropping  edges  of  the  softer  formations,  and  when  they  passed  from 
one  formation  to  another  they  were  likely  to  form  local  lakelets,  or 
,  or  larger  waterfalls,  and  these  waterfalls  receded  up  their 
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vallera  amenable  to  the  same  forces  of  erosion  aa  tbose  of  Uie  preaeat 
da7>  until  tbe  atreams  flnallf  reached  the  stage  of  senescence,  and  the 
waters  descended  auletlr  wlttaont  waterfalU,  like  the  base-lereled 
streams  of  aontbern  latitudes  at  the  present  time. 

With  such  a  climate,  and  with  each  adaptable  and  attractive  phy- 
sical conditions,  nothing  waa  wanting  for  the  existence  of  a  faun&  of 
the  most  diversified  types.  Indeed  we  know  that  the  present  fauna  baa 
Its  ancestry  in  the  Pleistocene.  The  Qlaclal  epoch  simply  caused  the 
migration  of  the  Pleistocene  animals  southward,  and  on  the  receaalon- 
6f  the  Ice-border  allowed  the  same  fauna  to  return  to  re-occupy  the' 
renovated  lands.  It  la  needless  to  dwell  on  the  change  produced  In- 
the  local  physiography  by  the  Ice  cee.  SufDce  It  to  say  that  on  tbe 
retirement  of  the  ice  ,the  present  condltlona,  approximately,  were 
Inaugurated.  The  river  goi^%a  were  filled,  the  streams  turned  from 
their  courses,  the  granitic  crags  were  thrown  down  and  hurled  and 
the  whole  country  rendered  more  smooth. 

But  tbe  fauna  had  auttered  somewhat  by  the  glacial  cataclysm. 
Some  of  its  largest  species  had  become  extinct,  and  some  had  become 
ao  dwindled  In  number,  or  so  reduced  In  vigor,  that  their  post'Claclal 
representattvee  are  sometimes  not  recognized  as  the  same  species, 
although  probably  genetically  the  aame  as  the  Pleistocene.  Of  these 
extinct  large  mammals  I  wish  to  call  your  attention  to  a  few  whose 
remains  have  been  found  In  Minnesota.  Some  of  tbese  aurvlved  the 
Qlaclal  period,  and  returned  to  Minnesota  and  Boorlsfaed  during  the 
inter-Olacial  and  post-Glaclal  epochs.  It  we  consider  these  remains 
In  the  order  in  which  they  have  been  discovered  they  will  appear 
about  as  follows: 

1.    Bliphaa  primigeniut,  the  mammoth. 

It  Is  well  known  that  In  Siberia  and  Alaska  the  remains  of  the 
mammoth  are  common.  It  Is  but  recent  that  an  entire  animal  waa 
found  Incased  In  Ice  and  the  flesh  preserved.  This  specimen  was 
photographed  in  Its  place  and  afterwards  it  was  remounted  In  the 
museum  at  St.  Petersburgh  In  the  attitude  In  which  it  had  when 
fouad.  The  remains  of  the  olephant,  which  was  without  much  doubt 
only  a  soathem  species  (or  several  species)  of  the  mammoth  of  the 
north,  have  been  found  over  a  wide  extent  of  latitude  In  North 
America,  extending  as  far  south  as  Mexico. 

The  geologic  and  geographic  relations  of  the  elephant  with  the 
Glacial  drift,  and  his  cbromlcglc  relations  with  man,  have  been  the 
subject  of  considerable  investigation.  There  la  abundant  evidence 
that  the  elephant  Inhabited  Minnesota  In  late  Plelatoccne  time.  His 
skeleton  and  especially  his  teeth,  have  been  discovered  In  several 
places.  In  general  throughout  the  central  part  of  the  United  States 
the  remains  of  the  elephant  and  of  tbe  mastodon  appear  to  have  about 
the  same  age,  and  It  Is  certain  that  they  both  survived  the  vicissi- 
tudes of  the  Glacial  epoch  by  migrating  toward  the  south  where  they 
found  more  genial  climate. 

In  the  case  of  the  discovery  of  a  tusk  only,  It  Is  usually  Impossi- 
ble to  dlstlngulah  between  the  elephant  and  the  mastodon,  since  they 


-abvG00»^lc 


4i6  Extinct  Pleistocene  Mammals 

both  carried  eaomiouB  tusks  of  Ivory.  But  tbelr  teetb  were  aalte 
different  Both  tueka  and  teeth  were  found  at  Stockton,  In  Winona 
county  prior  to  1886  and  were  brought  to  the  attention  of  the  Geolo- 
gical Survey  by  Prof.  John  Holzlnger.  All  the  tacts  of  this  discovery 
are  published  In  the  tenth  annual  report  of  the  survey  and  the  con- 
clusion seems  to  be  warranted  that  these  remains  represent  the  great 
mammoth  of  the  north.  They  were  embedded  in  the  loess  of  that 
locality,  which  Is  now  referred  to  the  lowan  stage  of  glaclatlon.  In 
the  loess  at  points  In  Iowa  slmllcr  elephantine  remains  have  been 
exhumed,  sometimes  accompanied  by  flint  arrowheads  and  other  human 
rellcH. 

The  remains  of  what  was  presumed  to  be  a  mastodon  were  found 
near  NonhOeld  in  the  excavation  of  a  gravel  ))ank  In  1879.  But,  as 
the  specimen  consisted  of  only  a  part  of  a  tusk  It  may  have  belonged 
instead  to  an  elephant.  Thla  discovery  is  mentioned  In  the  final 
report  of  the  Geological  Survey,  vol.  2,  p.  670. 

A  Bimllar  statement  concerning  the  finding  of  mastodon  remains 
in  Winona  county,  at  Minnesota  City.  Is  to  be  lound  in  vol.  1,  of 
the  final  report,  p.  264;  and  further,  in  vol.  2,  p.  397,  at  Stillwater  in 
Washington  county.  These  may  also  have  been  elephant  tusks,  since 
in  neither  case  was  the  Identification  reliable  in  the  absence  of  the 
characteristic  teeth.  It  Is  to  be  noted  that  in  both  these  cases  the 
remains  were  Imbedded  in  terrace  gravel  penaining  to  the  fiooded- 
river  stage  of  the  Wisconsin  epoch,  and  hence  probably  much  later  in 
date  than  the  elephant  remains  found  In  the  loess  at  Stockton  in 
Winona  county. 

According  to  Mr.  E.  B.  Woodwortb  a  large  elephant's  tooth  and  a 
large  bone  from  the  skeleton  were  found  some  years  ago  In  a  marsh 
near  Fair  Haven,  Steams  county.  These  were  very  hard  and  black, 
and  the  tooth  particularly  had  a  hard  shining  surface. 

Some  years  ago  a  large  elephant's  tooth  was  found  in  Nobles 
county,  in  the  southwest  comer  of  the  state.  According  to  Mr.  T.  B. 
Walker  who  procured  it  and  presented  it  to  the  Museum  of  the 
Hinnesota  Academy  of  Science,  where  it  is  still  preserved  In  good 
condition,  it  was  found  in  gravel  at  about  twenty-seven  feet  below 
the  natural  surface. 

Judge  Crosby,  of  Hastings,  recently  presented  to  the  Historical 
Society,  at  St.  Paul,  a  large  fragment  of  (apparently)  the  top  of  the 
femur  of  an  elephant,  which  was  found  in  grave)  in  the  terrace  of  the 
Mississippi. 

Mrs.  Harriet  C.  Amberson,  of  Minnesota,  also  lately  presented  to 
the  University  museum  similar  large  fragments  of  the  skeleton  ex- 
humed In  Minneapolis  about  fifteen  years  ago  at  the  site  of  the  car- 
shops  of  the  Minneapolis  A  St.  Louis  railroad. 

The  writer  was  In  Europe  at  the  time  of  this  important  find,  and 
the  specimens  were  scattered,  and  largely  lost  sight  of.  According 
to  the  Minneapolis  Times  a  cylindrical  tusk  was  found  that  meaaared 
nine  feet  in  length  and  eight  or  nine  inches  in  diameter,  and  bones  of 
all  sizes  and  shapes  were  so  numerous  as  to  prove  the  former  pres- 
ence of  an  entire  animal.      A  single  tooth  was  found  but  was  ruth- 
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lessly  crushed  by  the  workmen,  lU  fragments  Indicating,  accordlnE  to 
the  description,  that  it  was  elephantine.  Mr.  S.  C.  Amberson,  fore- 
man, made  an  attempt  to  get  all  the  pieces  together.  After  his  death 
Mrs.  Amberson  preserved  the  large  fragment  of  the  femur,  which  she 
lately  presented  to  the  University  Museum. 

According  to  statements  made  In  the  Minneapolis  Journal  Nov.  19. 
1908,  a  niimbor  of  mammoth  bones  were  Jound  at  lake  Mlnnetonka 
by  workmen  In  dredging  In  thirty  feet  of  water  off  Huntington's  point, 
near  Areola,  about  100  feet  from  the  shore.  These  remains  embraced 
a  hip  bone,  eight  vertebrte  and  a  leg  bone.  I  have  not  been  able  to 
see  these  bones. 

In  1S91  Prot.  A.  F.  Bechdolt,  of  Mankato  stated  that  he  found  a 
"tooth  of  a  mastodon,"  with  a  fragment  of  the  lower  Jaw,  in  a  ditch 
being  dug  by  the  city  in  one  of  the  streets  of  Mankato. 

Capt.  Jos.  Bulsaon  stated  that  a  mammoth  tooth  was  found  oppo- 
site Lake  City,  near  Stockholm,  on  the  shore  of  lake  Pepin. 

Toward  the  northwest,  in  North  Dakota,  Dr.  Upham  has  given 
the  particulars  of  the  finding  of  elephant's  (or  mammoth's)  remains 
at  an  excavation  through  the  Herman  beach  near  Rtpou  In  Cass  county. 
This  is  published  :u  his  memoir  on  Lake  Agasslz  for  the  United  States 
Geological  Survey,  p.  322.  In  this  case  seyeral  teeth  and  vertebra, 
a&  well  as  tush^,  ^rere  found.  These  lay  below  the  gravel  of  the  beach 
and  about  a  foot  below  the  upper  surface  of  the  Wisconsin  till  sheet. 
These  fossils  aiuct  be  couslden^  as  of  about  the  same  date,  as  the 
teeth  taken  irom  the  river  gravels  further  south,  though  probably 
somewhat  later. 

About  two  years  ago  a  small  elephant's  tooth  was  found  at 
Wabasha,  In  the  gravel  terrace  of  the  Mississippi  river,  and  I  gave  a 
description  of  the  circumstances  and  of  the  nature  of  this  tooth  in  a 
paper  read  before  this  Academy  in  May,  1907.  It  was  brought  to  me 
by  Mr.  John  l>.  Stritcfa.  but  was  found  by  his  brother  Oeorge  P. 
Strltch  who  wss  superintendent  for  the  railroad  in  the  excavation  of 
the  terrace  Cor  liallast  and  grading.  By  the  steam  shovel  it  was 
thrown  on  the  car  with  the  gravel,  was  transported  to  Qreathom 
spring,  which  Is  between  Dresbach  and  River  Junction,  in  Winona 
county,  where,  In  unloading  the  car  by  steam  plow,  it  was  scraped  off 
the  car  with  the  gravel,  and  was  first  observed  on  the  dump  by  Mr. 
Strltch.-    It  is  illustrated  by  plate  X. 

This  tooth  contains  ten  double  plates  of  hard  enamel  folded  close 
so  as  to  make  double  transverse  ridges,  the  dentine  tn  each  plate 
being  quite  ^'cnt.  The  width  of  the  intervening  layers  of  cemeotum 
Is  but  allghtlj-  more  than  that  of  the  plates.  The  greatest  width  of 
the  tooth  is  three  Inches  and  its  greatest  length,  on  the  grinding  sur- 
face is  4<i&  Inches. 

The  interestlDfc  feature  exhibited  by  this  tooth  Is  Its  gravel-worn 
exterior,  showing  that  It  was  for  a  time  subjected  to  the  rolling  and 
wearing  action  incident  to  the  transportation  and  deposition  of  the 
gravel  and  ::tones  of  the  terrace,  and  hence  that  it  dates  from  the 

*At  present  this  tooth  Is  owD«d  by  Mr.  O.  O.  Whlted  ol  MliiDM.poIla. 
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time  ot  tbe  foiiaallon  of  the  terrace,  whlcb  was  tbe  Wisconsin  epoch. 
The  cementum  vblcb  on  one  side,  and  at  one  end,  Bprende  outward 
from  between  the  plates  and  corers  by  a  continuous  layer  the  whole 
aide  ol  the  tooth.  Is  worn  oft  on  the  other  side.  That  aide  of  tbe 
tootb  which  is  Ibe  opposite  to  Ibe  grindlntE  surface  la  worn  away  so 
that  it  preaects  a  smoothly  rounded  yet  bluntly  wedge^haped  edge, 
the  enamel  nad  tho  dentine  being  cut  br  tbe  gntTel-wom  surface  uni- 
formly, and  together  showing  v.  polished  rounded  form  resembling 
that  of  numerous  boulders  and  stonus  that  were  subjected  to  the  wear 
and  tear  of  the  tumultuous  and  driftladen  waters.  The  enamel  of 
the  plates  cxpaTiili'  and  becomes  a  continuous  mass,  with  no  dentine 
nor  cementum,  and  this  fact  seems  to  have  given  the  tooth  greater 
firmness  end  endurance  In  the  root  portion  than  in  the  crown.  If, 
within  the  Jaw,  tbe  tooth  had  any  connection  with  a  porous  bon; 
tissue,  or  terminated  at  the  roots  by  any  processes  or  vanishing 
plates  of  enamel,  it  shows  no  trace  of  such  articulation.  The  view  on 
tbe  left  ot  the  photograph*  shows  the  grinding  surface  and  one  side 
almoHt  entirely  denuded  of  cementum  which  on  the  other  side  Is  so 
nearly  Intact  as  to  wholly  cover  the  enamel  plates.  The  view  at  the 
right  shows  the  rounded  condition  of  one  end  of  tbe  tootb.  together 
wltb  a  portion  of  that  side  which  is  still  covered  by  tbe  spreading 
cementum.  1:  also  shows  tbe  rounded  form  of  the  root  where  the 
enamel  and  'Ji?  cementum  are  equally  worn  down  to  a  smooth  surface. 

This  list  of  elephant  remains  of  Htnneaota  is  probably  far  from 
complete. 

There  Is  evidence  therefore,  within  MlDsesota,  tbat  the  mammoth 
was  a  denisen  here  from  the  time  r,f  the  loess  of  the  lowan  epoch, 
that  he  continued  through  the  fourth  Inter-glaclal  stage,  tbe  Peorias, 
survived  the  intensity  ot  the  Wisconsin  ice  epoch  (whlcb  was  the  last) 
and  lived  on  the  surface  of  the  Wisf.onsln  till  sheet  long  afterwards; 
and,  considering  bis  late  extinction  in  Siberia,  it-la  reasonable  to  Infer 
that  the  ancestors  of  the  American  Indian  were  familiar  with  his  enor- 
mous bulk,  and  slew  him  with,  their  stone-headed  arrows. 

As  to  tho  Mastodon,  It  la  verr  probable  while  no  remains  hav« 
been  sufllclently  demonstrated  within  the  limits  of  Minnesota,  and 
those  of  the  Mammoth  are  well  verified,  and  we  cannot  safely  there- 
fore afflrm  that  the  Mastodon  ever  Inhabited  the  state,  yet  that  he  did, 
and  that  bis  remains  are  liable  to  bs  dtacovered.  Judging  from  the 
t;omparatlve  numbers  of  the  mastodon  and  the  elephant  found  at  the 
celebrated  Big  Bone  lick  in  Kentucky,  It  seems  that  tbe  range  of  the 
innEtodon  was  more  southerly  than  that  of  the  mommotb.  Ot  the 
teeth  found  at  that  celebrated  locaiity,  the  relative  numbers  were 
such  that  the  mastodon  were  five  to  one  ot  tbe  mammotb. 

2.  Castoruide*  ahioenais.  Nest  In  order  of  discovery,  was  tbe  great 
extinct  Ohio  beaver,  whose  tlze  was  about  that  of  tbe  present  black 
bear.  This  discovery  was  made  at  Minneapolis,  at  tbe  comer  ot 
'Washington  avenue  and  Fifteenth  avenue  north  in  1S79,  In  tbe  pro- 
cesd  ot  digging  for  a  cistern.      There  la  a  full  description  of  this  dis- 

■  Plate  X. 
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The  Bpecimen  was  eigbt  (eet  below  the  surface,  under  the  sandy 
loam  that  liee  on  the  hrick  clay,  and  about  20  feet  abore  the  level  of 
Ihc  river,  near  the  bottom  of  the  sand  and  gravel.  It  was  accom- 
panied by  Bome  Unio  shells.  Its  relation  to  the  gravel,  and  to  the 
topography  of  the  valley,  indicates  that  the  animal  inhabited  tho 
region  when  the  border  of  the  ice«heet  had  already  retired  to  the 
northward  of  Minneapolis,  but  that  the  river  was  maintained  at  a 
maximum  flood  stage  by  the  dissolution  of  the  ice  fields  that  lay 
further  north,  and  probably  covered  the  northern  part  of  the  slate. 
That  is,  it  was  cotemporary  with  the  closing  stages  of  the  Wisconsin 
epoch.  The  specimen  found  at  Minneapolis  is  preserved  In  the  mu- 
seum of  the  University.  It  consists  of  the  left  i-amus  and  the  lower 
left  Incisor.  Its  size  Indicates  an  animal  somewhat  larger  than  the 
specimen  first  found  In  Ohio  and  described  by  Foster,  and  also  larger 
than  that  fcund  in  New  York.  It  is  however  a  little  smaller  than 
that  described  by  Wyman  from  Memphis,  Tennessee.  The  -whole  length 
of  the  specimen,  when  the  part^  are  united.  Is  9^  inches,  of  which  614 
inches  consist  of  the  projecting,  uncovered  Incisor,  a  portion  of  the 
jaw  having  bocn  broken  away  on  the  under  side.  The  Jaw  contains 
■  four  molars,  perfectly  preserved.  Their  outer  surfaces  are  Snelj 
striated  perpendicularly,  and  crossed  transversely  by  undulations  of 
growth,  while  the  great  Incisor  is  externally  grooved  longitudinally 
with  eighteen  or  twenty  grooves,  which  are  about  twice  as  wide  as  the 
ridges  that  separate  tbem.  The  four  molar  teeth  bave  a  structure 
like  that  of  elephant's  teeth,  L  e„  they  are  composed  of  transverse 
hollow  lamellK  of  entune),  embedded  in  a  cementum,  which  also  seems 
to  fill,  at  least  originally,  the  interior  of  the  lamelUe. 

According  to  Prof.  A.  J.  Allen  the  Castoroldes  cannot  be  put  Into 
the  same  family  as  the  modem  beaver,  but  has  affinities  that  ally  it 
with  the  chinchilla,  the  vescacba,  as  well  ns  the  muskrat  The  entire 
skeleton  has  never  yet  been  found.  It  ranged  over  the  whole  United 
States,  from  South  Carolina  to  New  York  and  to  Mississippi,  and  from 
Texas  to  Minnesota.  l    l 

3.  Oviboa  cavifrons.  In  1903  the  skull  of  the  musk  ox  was 
found  by  Mr.  J.  W.  Franzen,  now  curator  of  our  museum,  where  he 
has  kindly  placed  the  specimen.  This  discovery  was  made  on  the 
farm  of  Mr.  McCracken,  between  W.ibasha  and  Thellman,  near  the 
railroad  from  Wabasha  to  Zumbr^ta.  The  specimen  was  about  ten 
feet  below  the  surface.  In  a  gravel  terrace,  of  the  valley.  By  Mr. 
Franzen  I  have  been  furnished  with  tfie  accompanying  photograph  of 
this  specimen.  It  consists  of  a  s^ull,  but  without  any  teeth.  The 
broad  bom  cores  are  conspicuous,  but  they  do  not  embrace  any  of  the 
curving  horn  terminations.  The  whole  specimen  is  cnslder.ibly 
worn  and  reduced  so  as  to  have  lost  most  of  Its  projecting  angularities. 

It  belonged  to  a  small  animal,  probably  not  mature:  width  trans- 
verse SH  in.,  extreme  width,  Including  the  horn  cores,  i\i  Inched, 
length,  front  to  rear  8%  Inches. 

The  region  In  which  this  specimen  was  found  Is  within  the  "drift- 
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lees  area"  of  the  state,  as  usuallj*  limited,  but  it  Is  not  aa  yet  known 
how  much  drift  pertaining  to  some  of  the  older  epochs  of  the  Glacial 
period  may  still  exist  below  the  veneer  of  loam  with  which  the  region 
is  covered.  There  Is  a  co-splcuous  terrace  formation  extending  along 
the  Mississippi  valley,  which  also  ascends  the  tributary  valleys, 
meeting  with  a  series  of  terraces  wblch  were  of  the  same  date  but 
which  were  formed  from  material  derived  from  the  west,  brought  down 
the  valleys  by  the  rivers  whose  sources  were  within  the  glaciated  area. 
These  conspicuous  terraces  are  of  the  age  of  the  Wisconsin  epoch,  and 
aoubtless  contain  materials  derived  for  the  most  part  from  the  Wis- 
consin Ice,  but  also  embrace  the  wastage  of  the  lowan  loess,  which 
forms  a  surface  mantle  over  the  region.  Indeed  the  lowan  loess  must 
have  suffered  greatly  fram  the  action  of  the  flooded  streams  of  the 
Wisconsin  epoch.  From  present  knowledge  it  is  imposalble  to  affirm 
whether  this  skull  dates  from  the  lowan  loeaa  epoch  or  from  the  ter- 
race epoch  of  the  Wlsconeln,  although  it  seems  to  have  been  found  in 
a  Wisconsin  epoch  terrace. 

The  interesting  and  important  fact  however  Is  this, — that  the 
musk  ox  occupied  the  reglna  during  either  the  loess  epoch  of  the 
lowan  ice  age,  or  the  closing  stage  of  the  Wisconsin  Ice  age.  In  either 
case  it  Implies  that  the  climate  was  considerably  colder  than  the 
present  climate, — a  conclusion  which  Is  Indicated  also  by  the  existence 
of  what  we  know  only  as  an  arctic  animal  In  temperate  latitudes.  It 
may  be  Inferred  that  the  Mississippi  and  Its  tributary  gorges  were  a 
favorite  habitat  for  arctic  species. 

The  extinct  musk-ox  species,  O.  cavlfrons,  is  regarded  as  apeciflc- 
a)ly  different  from  the  living  musk-ox,  0.  moschatus,  although  the 
latter  Is  also  regarded  as  the  genetic  descendant  of  the  former.  Like 
the  mammoth  and  the  reindeer  the  musk-ox  retreated  southward  as 
the  country  became  enveloped  in  Ice  on  the  approach  of  the  Glacial 
epoch,  or  successive  epochs,  bo  as  to  destroy  his  feeding  grounds,  and 
on  Its  retirement,  probably  in  company  with  the  Eskimo,  followed  the 
Ice  border  again  to  the  arctic  region. 

The  remains  of  the  musk-ox  have  been  found  at  ee-/eral  places 
further  south,  viz..  In  Iowa,  Hlssouri,  Arkansas,  Oklahoma,  Kentucky. 
Ohio  and  West  Virginia.  Those  localities  are  all  too  far  south  to 
suppose  that  the  WisconslD  Ice  sheet  was  the  prime  cr.uee  of  the 
migration  that  brought  the  musk-ox  into  that  latitude,  but  they  might 
be  due  to  the  incursion  southward  of  the  earlier  lowan  Ice-sheet  This 
leads  us  to  refer  the  Minnesota  specimen  to  the  loess  of  the  region 
rather  than  to  the  terrace  gravel  of  the  Wisconsin. 

4.  Biaon  llatifronst)  About  a  year  ago  I  was  shown  a  couple  of 
large  fossil  teeth  by  Mr.  Edetrom,  a  student  at  the  University,  who  had 
procured  them  from  the  discoverer.  They  were  found  near  Mora,  in 
Kanabec  county,  In  Minnesota,  In  excavating  for  a  drainage  ditch. 
■They  were  below  several  feet  of  tenacious  clay,  and  were  embraced 
in  it  They  are  stalled  a  dark  brown,  almost  black,  cs  teeth  thus 
burled  are  freauently  known  to  be.  They  were  associated  with  sev- 
■eral  other  teeth,  and  bones,  probably  belonging  to  the  same  animal, 
tout  the  rest  were  scattered  and  lost.  In  the  determluatlon  of  the 
species  to  which  thess  teeth  belong  1  have  been  aided  by  Prof.  S.  W. 
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Wllllston  of  Chicago  University,  and  by  Prof.  W.  J.  Siocl.vir  of  Prince- 
ton University,  and  they  concur  In  tiie  rollo^/liig  alatemeut  by  Prof. 
Sinclair:     (See  plate  XI.) 

"They  are  the  lower  mclars  (3nd  right  and  3rd  left)  of  two  In- 
dividuals of  a  large  species  of  Bison,  differing  In  several  respects  from 
a  specimen  of  the  recent  species  in  our  collection.  1  do  not  think 
that  It  Is  possible  to  be  certain  about  the  species.  Your  specimens 
are  quite  different  from  either  Cervalces,  the  wapiti,  or  the  moose." 
These  two  teeth  are  quite  different  from  each  other.  One  is  not 
worn  at  the  crown,  and  appears  to  have  been  Immature.  It  is  Z'li 
inches  long  and  1%  Inches  wide.  The  outer  Incasing  enamel  em- 
braces a  roughly  plano-coaver  cylindrical  area  which  is  loosely  occu- 
pied at  the  root  by  two  curved  enamel  lamelle  which  are  hollow,  and 
which  give  the  exterior  of  the  tooth  the  appearance  of  being  double,  as 
they  cause  the  body  of  the  tooth  to  be  divided  Into  two  main  longi- 
tudinal parts.  The  outer  side  of  the  tooth  has  five  prominent  ridges 
of  enamel  separated  by  four  furrows,  all  caused  by  undulating  folds 
of  the  enamel.  The  inner  side  of  the  tooth  shows  simply  the  two 
main,  rounded,  vertical  body-portions.  Below  the  gura  is  a  parasitic, 
simply  tubular  tooth,  adherent  between  the  two  iMdy  portions  in  the 
outer  angle  formed  by  them.      The  roots  are  open  l>elow. 

The  other  tooth  Is  not  so  long  vertically  but  is  wider,  and  has 
been  much  worn  away  on  the  grinding  surface.  Its  width  Is  1% 
Inches  and  its  vertical  length  Is  two  Inches.  This  tooth  Is  divided 
into  three  trady-paris,  but  two  only  have  internal  lamella  of  enam^. 
The  roots  are  closed  at  the  bottom. 

The  only  extinct  Bison  of  America,  ao  far  as  I  can  learn,  is  B. 
latltrona.  and  to  that  species  theae  specimens  may  be  provisionally 
referred  until  the  discovery  of  more  material  may  correct  or  confirm 
it.  That  was  found  In  the  Pleistocene  of  Texas,  and  has  been  sup- 
posed to  be  tbe  progenitor  of  the  present  Blaon. 

Theae  four  species  are  only  a  part  of  the  fauna  of  large  animals 
that  flourished  in  the  United  States  in  Plelstocrae  time.  Their  com- 
pinions  embraced  extinct  species  of  reinfleer,  elk,  horse,  Hon,  bear, 
siotb  as  well  as  the  mastodon,  and  ibis  fauna  was  spread  apparently 
over  the  whole  country,  though  not  i>erhap8  contemporary.  Great  and 
remarkable  as  this  fauoa  appears,  in  contrast  with  the  present.  It  was 
but  the  dwindling  remnant  of  the  Vertiary  fauna  which  preceded  it. 
From  the  Tertia<-y  to  the  Pleistocene  there  was  a  reduction  not  only 
In  the  number  of  genera  but  also  in  the  average  size  and  numl>er  of 
Individuals,  and  a  similar  cliango  has  continued  to  the  preeent  time. 
What  may  have  t>een  the  cause  of  tblA  extinction  of  the  great  mammal? 
is  unknown  At  the  present  time  the  agency  of  man  Is  paramount, 
but  we  can  hardly  appeal  <ilone  to  that  cause  In  the  Tertiary  and  the 
Pleistocene,  in  the  dearth  of  evldeni-e  that  man  flourished  cotempomry 
with  these  great  mammals.  The  natural  and  inevitable  effect  of  tbe 
Qlacial  period  was  certainly  to  confine  some  of  the  great  mammals  to 
restricted  quarters  and  to  reduced  food  supply.  They  probably  also 
combatted  each  other,  the  young  especially  suffering  from  the  attacks 
of  cotemporary  carnivores.      To  the  Glacial  period  Is  due,  probably. 
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th«  practical  extermination  of  tble  remarkable  mammalian  phase  ot 
animal  lite. 

Whatever  may  be  ttie  cause,  it  Is  evident  that  the  preannt  exhibits 
but  a  depauperate  state  of  the  past,  bo  far  aa  concerns  the  phTslcal 
and  animal  part  of  animate  creation.  The  large,  bizarre,  and  power- 
ful types  of  lite  have  given  place  to  smaller  and  quickermovlng  types. 
If  rant  in  the  animal  kingdom,  were  to  be  dtterminod  by  the  bnlk 
of  the  animal,  we  would  be  juatlflcd  in  concluding  that  there  bad  bebn 
a  retrogresBlve  evolution.  But,  while  tbe  body  has  become  smaller, 
Bpeaklng  of  the  average  of  mammalian  life,  there  is  reason  to  believe 
that  there  has  been  an  Increase  of  average  cephalic  power,  partlcolarlj' 
BO  far  as  regards  man.  Tha  dominance  of  mind  over  matter  has  be- 
come more  pronounced.  Tbe  real  progress  of  evolution  therefore  has 
not  been  retrograde,  but  ascensional.  In  place  of  brate  force,  there 
bas  appeared  a  greater  sway  of  peycblc  force. 

While  therefore,  from  a  physical  standpoint,  we  may  agree  with 
Wallace,  that  we  occupy  a  stage  In  the  history  of  the  earth's  animal 
evolution,  from  which  the  largest  and  highest  forms  have  Just  dlsanh 
pesred,  we  can  affirm.  It  seems  to  me  with  equal  assurance,  that  we 
have  entered  upon  a  stage  In  animal  development  which  is  higher  In 
rank  tlian  any  stage  that  has  preceded  the  present,  in  proportion  aa 
the  predominance  ot  mind  Is  higher  than  the  predominance  ot  selfish 
brute  force. 


THE  DEVELOPMENT  OF    THE  MINNEAPOLIS    SEWER    SYSTEM. 

By  Andrew  Rlnker,  City  Engineer. 

The  first  sewer  of  the  city  ot  Minneapolis  was  begun  June  IE,  1971, 
17  years  after  the  founding  and  naming  of  the  city.  As  I  happened 
to  come  to  Minneapolis  that  day  I  saw  the  first  brick  laid  in  the  first 

As  I  was  soon  afterwards  connected  with  the  city  engineering  de- 
partment and  was  appointed  City  Engineer  in  April,  1877,  and  have 
continued  In  that  position  ever  since,  with  the  exception  of  the  years 
1S92  to  1902,  when  I  was  in  Montana,  the  sewer  system  has  largely 
grown  under  my  direction  and  supervision.  But  I  desire  here  to 
acknowledge  the  faithful,  able,  and  edSclent  work  of  my  special 
Sewer  Engineers,  Mr.  W.  D.  VanDuzee  from  1S70  to  1894  and  Mr. 
Carl  llstrup,  from  1S94  to  the  present  time,  to  each  ot  whom  nis 
been  built  a  lasting  monument  ot  the  best  fame  in  these  foundation 
civic  Improvements  of  a  modem  city. 

From  a  topographical  survey  ot  the  original  town  ot  Minneapolis 
the  natural  watershed  into  the  Mississippi  river  was  determined  on 
for  sewer  drainage  on  the  gravity  system.     This  gravity  system  haa  " 
been  adhered  to  with  an  average  Ifow  of  i%   miles  per  hour,  there 
being  as  yet  no  pumping  of  our  sewage.     The  division  ot  the  city's 
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Eurface  Into  separate  trunk  syetema  discharging  into  the  river  has 
developed  on  the  basis  of  the  natural  topoKraptaical  dlrisions  of  the 
city,  modified,  of  course,  by  the  irregular  growth  and  vaiying  ne- 
cessities of  the  districts  of  a  western  city. 

The  first  sewer  was  built  on  Wash.  Av.,  from  Sth  Av.  S.  to  Henne- 
pin; was  44*  m  stse,  and  designed  to  drain  ultimately  from  300  to  400 
acres.  Using  the  experience  of  Milwaukee  and  Chicago  their  for- 
mulas were  adopted  for  determining  the  size  of  the  sewers  to  the 
acreage  drained.  But  the  maximum  of  1  Inch  of  rain  per  hour 
as  the  basis  of  this  formula  Was  found  by  experience  not  to  be  suf- 
ficient for  this  locality  where  the  average  rain  fall  for  47  years  has 
varied  from  a  minimum  of  16  Inches  to  a  maximum  of  39  Inches,  and 
where  a  sharp  shower  will  precipitate  at  the  rate  of  over  2%  Inches 
per  hour.  3o  the  Adam's  formula  was  adopted,  allowing  tor  1^  to  2 
inches  of  rainfall  per  hour. 

The  region  drained  by  this  firet  eyetem,  as  the  sewer  exten- 
tlons  draining  Into  this  Sth  Av.  outlet  were  gradually  built.  In  roueftly 
bounded  by  Sth  Av.  B.  to  3d  Av.  N  and  back  to  7th  St.,  with  a  loop 
taking  In  Western  Av.  to  the  railway  and  Hawthorn  out  to  Lyndale. 
Only  two  and  a  halt  miles  of  trunk  and  collateral  sewers  were  built 
In  this  first  district  during  the  first  11  years,  1.  e.,  to  1882. 

By  1883  the  growth  of  the  city  demanded  the  beginning  of  a 
second  sewer  system  and  a  6  foot  brick  sewer  was  started  from  the 
river  at  the  foot  of  11th  Av.  S.  and  going  up  that  avenue,  It  was 
designed  to  drain  the  district  bounded  roughly  by  9th  and  13th  Avs. 
S.  out  to  Sth  St.,  thence  west  to  Include  Nicollet  and  south  to  Include 
Franklin.  Similarly  In  1SS2  we»  begun  the  third  eystem  by  starting 
another  6  toot  brick  sewer  coming  up  4th  SL  S.  from  the  river  and 
turning  up  IGth  Av.  S.  Thle  system  was  to  drain  the  district  hound- 
ed by  the  river,  14th  Av.  S,  and  Franklin,  with  a  loop  between  Bloom- 
Ington  and  Chicago  Avs.  out  to  2Gth  St. 

In  connection  with  the  third  section  of  this  11th  Av.  S.  system, 
the  blocks  from  15th  St  U>  Franklin,  occnred  the  Important  change 
from  construction  by  contract  to  construction  by  the  city  by  day 
labor.  This  change  was  occasioned  by  the  contract  bids  for  this 
sewer  being  |40,000  above  the  City  Engineer's  estimate.  So  the 
City  Council  provided  fSOOO.  for  tools  and  the  work  was  done  under 
our  department  within  the  estimate  and  with  a  few  thousand  dollars 
to  spare.  The  first  sewer  had  been  built  by  contract  by  Spink  t 
Nichols;  and  the  2G  miles  conctructed  by  contract  up  to  the  end  of 

1885  were  built  by  B.  T.  Sykes  ft  Co.,  J.  J.  Palmer;  Trainer,  Forestall 
ft  Brandt;  J.  Gleason  ft  Co.,  Tobln  ft  Fallon,  Thos  Daley,  Andrew 
Dolan,  J.  Bumes,  J.  H.  Nevlns,  and  R.  M.  Riner.    But  beginning  with 

1886  all  sewer  work  has  been  done  by  the  City  Engineer**  Depart- 
ment This  has  been  found  a  better  plan  In  that  K  insures  more 
thorough  workmanehtp, — for  sowers  must  be  built  for  permanance 
rather  than  cheapness. — and  it  Is  not  more  expensive  than  contract 
construction  when  the  costly  extras  of  contract  work  are  eliminated, 
as  they  are  by  the  city  work. 

The  beginning  of  the  sewer  systems  of  the  East  Side  of  the  Ctty 
were  also  made  in  this  epoch-making  eewer  year  ot  1882.    A  small  15 
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Inch  sewer  vae  begun  on  Central  At.  to  drain  the  area  bounded  4tb 
Av.  S.  E.  to  2d  Av.  N.  E.  and  back  to  Division  St.  The  outlet  of  this 
Central  Av.  eewer  was  later  changed  [ram  a  direct  discharge  Into  the 
rWer  to  emptying  Into  the  mill  race  of  the  Plllsbury  A  Mill  at  1th  Av. 
'  S.  E.  Another  East  Side  system  was  likewise  begun  in  this  same 
year  from  the  foot  of  lOth  Av.  S,  B,  and  running  up  that  avenue  to 
drain  the  district  bounded  by  Sth  to  16th  Ava.  S.  K.  and  back  to 
Spring  St.  Thus  Id  188Z  3%  miles  of  new  sewere  were  constructed, 
including  the  large  trunk  sewers  tor  the  new  llth  Av.  S.  «h  St.  S., 
Central  Av..  and  10th  Av.  S.  E.  systems,  comparatively  making  a 
large  amount  of  work  as  against  the  total  2^4  miles  up  to  that  date 
from  the  beginning  in  1S71. 

For  the  next  6  years  the  sewer  construction  was  the  extension 
of  the  branches  of  the  systems  already  enumerated.  But  as  yet  only 
the  central,  south  and  southeast  quarters  of  the  city  had  been  pro- 
vided with  trunli  sewers.  Some  plan  had  to  be  begun  tor  North  and 
Northeast  Minneapolis. 

Aa  the  city  supply  of  water  was  then  pumped  from  the  two  pump- 
ing stations  at  the  falls  and  on  Hennepin  Island  It  was  not  safe  to 
empty  sewerage  into  the  river  above  the  falls.  This  situation,  to- 
gether with  the  low  elevation  of  the  Bassett'a  Creek  valley  In  North 
Minneapolis,  determined  the  plan  of  starting  a  tunnel  from  the  foot 
of  8tb  AV.  8.,  below  the  falls,  going  up  to  2nd  St.  thence  diagonally 
to  eth  Av.  below  Wash.,  up  6th  Av.  S.  to  4th  St.,  up  4tb  St  from 
6th  Av.  S.  to  Hennepin  Av.  and  thence  diagonally  to  6th  St.  and  4tb  Av. 
N.  This  tunnel,  begun  in  1&89,  was  8'  In  size,  thru  the  sand  rock 
beneath  the  limestone  ledge,  averaging  SI  ft.  beneath  the  street  surface. 
Up  4th  St.  it  followed  a  seam  in  the  rock  from  which  much  water 
came  Into  the  tunnel.  But  by  Inserting  In  the  masonry  over  1000 
seepage  pipes  from  1  to  S  iochee  In  diameter,  this  flowing  soon  prac- 
tically all  ceased.  At  the  lat  Av.  N.  shaft  a  fault  was  struck  in  the 
lime  stone  l«dge,  from  which  a  large  amount  of  water  was  pumped. 
Owing  to  those  unexpected  difficulties  the  contractor,  who  had  under- 
taken the  job,  tailed  and  the  city  then  continued  and  completed  the 
tunnel,  as  It  had  for  five  years  been  building  its  sewers,  thus  carry- 
ing thru  the  1.37  miles  of  tunnel  at  a  cost  of  about  f 202,000,  or  f2S.— 
per  toot. 

From  the  end  ol  the  No.  Mpls.  tunnel  at  5th  St.  and  4th  Av.  N.  a 
large  7  ft.  sewer  was  built  up  5th  St.  to  Sth  Av.  N.  at  Baaaett's 
Creek,  where  It  divides  Into  two  branches.  The  emaller  branch  eon- 
llnues  out  Sth  St.  to  10th  Ar.  N.,  thence  turning  to  Wash.  Av.  where 
It  extends  northward  to  beyond  20th  Av.  N.  By  the  aid  chiefly  of  a  2 
ft.  sewer  out  Plymouth  Av.  this  river  section  of  North  Minneapolis 
up  to  20th  Av.  N.  Is  drained  by  this  N.  Wash.  Av.  branch. 

The  larger  branch  of  the  5th.  St.  N.  7  ft.  sewer  turns  out  Sth  Av. 
N.  to  Dupont  Av.  N.  thence  south  (for  three  blocks  below  the  bottom 
of  the  straightened  Bassett's  Creek)  to  Ontario  Av.  and  turns  over  to 
Lyndale.  By  dividing  down  Hennepin  and  Harmon  PI  on  the  one 
hand  and  out  Hennepin  and  Lyndale  on  the  other  band  It  drains  the 
north  slope  of  the  bluffs  out  to  Franklin  nearly  to  Nicollet,  and 
the  slope  towards  the  bluffs  down  as  tar  aa  13th  St.    A  4  1-3  ft  sub- 


(ibvGoOt^lc 


Minneapolis  Scivcr  System  425 


branch  of  this  Busett'3  Creek  sewer  has  been  built  (In  1906)  from 
iBt  At.  N.  and  Irving  south  under  the  Creek  and  acrosB  Ita  valley  on 
tbe  line  of  Irving  Av.  to  Laurel  At.  In  Bryn  Mawr.  Much  difficulty 
was  experienced  In  crossing  this  bog.  The  oval  shaped  concrete 
sewer  was  made  on  a  grillage  of  timbers  resting  on  piles  from  30 
to  GO  ft.  long:  while  the  lateral  pressure  of  tbe  slippery  blue  clay  below 
the  peat  caused  a  tremendous  pressure  on  the  sheathing  and  bracing. 

With  the  planned  extension  from  tbe  present  end  at  Laurel  At.  up 
the  ATenue  tbe  Bryn  Mawr  district  will  get  sewerage  connections.  An- 
other sub-branch  is  planned  from  Ist  Av.  N.  and  Irving  to  the  Cedar 
Lake  road  and  up  Logan  Av.  N.,  to  complete  tbe  draiaage  of  tbla 
northwest  section  of  tbe  city  up  to  about  20th  Av.  N. 

The  natural  drainage  character  of  this  Bassett's  Creek  Valley  and 
Its  difficult  engineering  character  as  a  peat  and  clay  bog  without  the 
city's  usual  underlying  foundntion  of  limestone  are  interestingly 
explained  by  our  state  geologist  as  due  to  tbe  former  course  of  the 
Mississippi  river  thru  this  valley.  By  turning  southward  from  its 
present  bed  at  Its  junction  wlih  Bassett's  creek  tbe  Mississippi  river 
once  evidently  flowed  through  the  present  Bassett's  creek  valley  la  the 
city  and  thru  the  chain  of  lakes  from  Cedar  to  Harriet,  and  thence, 
It  is  supposed,  Into  the  Minnesota  river.  During  the  thousands  of 
years  or  this  course  of  the  river  the  lime  stone  stratum  was  worn 
away  and  a  deep  channel  was  excavated,  which  was  later  filled  with  a 
deposit  of  silt  and  vegetable  matter.  The  advance  of  the  last  glacial 
age  blocked  this  channel  and  turned  the  river  into  Its  present  course 
from  Bassett's  creek  to  Fort  Snelllng.  Only  this  little  creek,  then, 
DOW  remains  In  this  englneerlngly  troublesome  valley  and  meanders 
in  a  reverse  direction  from  the  once  mighty  river  which  dug  out  the 
valley. 

The  Importance  of  this  Bassett's  Creek  valley  Is  also  seen  In  Its 
alKs.  Within  the  city  limits  it  drains  2800  acres,  or  4.37  sq.  miles; 
while  its  additional  drainage  adjacent  to  the  city  makes  a  total  of 
about  25  sq.  miles.  The  volume  of  water  In  tbe  creek  varies  from  noth- 
ing in  a  dry  season  to  1,000  cub.  ft.  per  second  In  a  flood  season,  with 
an  average  of  some  10  to  12  cub.  ft. 

The  plan  of  dlTcrtlng  the  creek  Into  Cedar  Lake  and  so  out  thru 
the  chain  of  city  lakes  Into  Minnehaha  Creek  would  only  take  off 
about  half  of  this  natural  flow.  (For  a  discussion  of,  this  proposed 
dlvertlon  of  Bassett's  Creek  see  my  report  "On  the  Proposed  Diver- 
sion of  Bassett's  Creek."  presented  to  the  City  Council,  June  S,  1906). 
Could  this  storm  water  drainage,  which  will  always  thus  be  con- 
siderable, be  confined  Into  an  open  or  closed  channel,  as  In  the 
straightened  portion  between  Western  and  6th  Avs.  the  large  region  of 
present  bog  would  undoubtedly  he  drained  dry  as  Hong's  Lake,  be- 
tween 4th  and  6th  Avs.  ...,  was  dried  up  by  the  North  Minneapolis 
tunnel.  Also  where  a  natural  means  of  surface  drainage  Is  at  hand 
it  Is  good  policy  to  utilize  tbls  means  and  thus  tax  the  eewer  systems 
only  with  the  house  sewerage:  as  has  been  done  in  our  Kenwood  dis- 
trict where  the  storm  water  drains  Into  Lake  of  the  Isles,  so  that 
only  a  IS"  pipe  from  the  end  of  27th  St.  around  the  boulevard  is  suf- 
ficient for  the  house  sewerage. 
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The  further  development  at  the  North  Hlnneapolls  sewer  systems 
wua  detennlned  by  the  establiabment  In  1SS9  of  the  new  pumping 
stations  tor  the  city  water  supply  at  4Sd  At.  N.  in  Camden  Place  and 
the  later  North  Baet  StaUon  stUl  higher  up  the  river  In  1904,  with 
the  consequent  abandonment  of  the  old  pumping  stations  at  the  falls 
and  on  the  Hennepin  Id.  Thus  the  new  systems  conld  be  again 
planned  for  the  Immediate  exits  of  natural  drainage  areas  directly  into 
the  rirer,  without  the  long  and  expensive  circumlocution  of  the  North 
Minneapolis  tunnel  system.  Thus  In  1890  the  20tb  Av.  N.  system 
was  begun  from  the  river  foot  of  that  street,  extending  from  the  river 
back  to  Penn.  At.,  and  draining,  with  Its  branches,  the  region  of  about 
400  acres  between  20th  and  2Bth  Avs.  N.  Inclufltve. 

The  next  northerly  section  between  Z6th  and  32d  Avs.  N.  was 
begun  by  the  2Gth  Av.  N.  system  In  1900,  which  also  extends  at  pre- 
sent back  to  Penn.  Av.  The  next  drainage  area  down  33d  Av.  N.  has 
only  as  yet  been  started  by  a  email  section  back  of  Lyndale  and  tem- 
porarily emptying  Into  the  adjacent  lower  system.  For  the  next  drain- 
age area  a  trunk  sewer  will  be  built  this  summer  from  Wash.  Av. 
down  3Sth  Av.  N.  to  the  river,  tor  the  Immediate  purpose  of  making 
travel  somewhat  passable  for  the  enormous  and  heavy  wagon  traiDc 
of  lumber,  bricks  and  farm  produce  down  Wash,  Av.  thru  Camden 
Place.  A  still  further  north  system  will  be  started  next  year  on  42d 
Av.  N.  The  surface  deposit  of  clay  all  over  North  Minneapolis 
makes  these  rapid  extensions  of  the  sewer  systems  of  the  utmost  ne- 
cessity In  order  to  drain  the  many  sloughs  formed  In  every, pocket 
depression  of  the  clay,  to  make  the  streets  passable  in  wet  weather, 
and  to  afford  house  connections  where  cess  pools  have  no  filtration. 

The  sewer  system  for  North  East  Minneapolis  was  begun  In  the 
same  year,  1889,  and  with  the  same  plan  as  the  North  Hlnnetwolls 
tunnel  system  for  discharging  below  the  old  pumping  stations  at  the 
falls.  A  tunnel  was  begun  under  the  lime  rock  at  the  mill  race  of 
the  Plllsbury  A  mill  at  4tb  At.  8.  B.  It  extended  up  Main  St  to 
Marshall,  and  thence  up  Marshall  St.  to  Z2d  Av.  N.  B.  A  branch  tun- 
nel was  made  In  18SG  up  3d  Av.  N.  B.  nearly  to  Central  Av.,  with  a  side 
branch  going  up  2d  St.  N.  E.  to  Broadway. 

Prom  the  end  ot  this  3d  Av.  N.  E.  tunnel  a  5^  ft.  sewer  was  con- 
tinued with  two  main  branrhes,  one  across  Spring  St.  and  up  Fill- 
more, the  other  turning  up  Central  At.  to  30th  At.  N.  E.  at  present 
Likewise  from  the  end  at  the  Marshall  St  tunnel  a  large  concrete 
6>4  ft  sewer  has  been  built  up  22d  Av.  N.  E.  to  Monroe,  from  whence 
It  Is  planned  to  cross  Central  At.  All  North  East  Mpls.  Is  as  yet 
served  by  only  this  one  system,  with  Its  many  sub-branches.  With 
the  closing  of  the  lower  pumping  stations  however,  an  overflow  has 
been  provided  directly  into  the  river  at  the  foot  of  3d  Av.  N.  E. 

The  extreme  South  East  section  ot  the  city,  below  I6tb  Av.  S.  B., 
was  proTlded  for  by  the  Oak  St.  system,  begun  in  1888  from  the 
foot  of  Oak  St,  and  turning  both  ways  on  University  Av.,  and  by  the 
Hamllne  Av.  system,  which  was  built  up  that  hill  from  the  rtver  In 
1904  and  winds  about  among  the  hills  of  Prospect  Park. 

These    13   sewer  district   systems,    whose   hlBtorl<Al   development 
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has  here  been  sketched,  have  grown  to  a  total  IcDgtti  of  over  200  miles 
ot  sewers  at  a  cost  of  |B,371.567. —  Their  total  capacity  Is  2260  cubic 
feet  of  16,942  gals,  per  second  with  about  1-3  more  when  overflows  are 
In  use.  Some  Idea  ot  the  magnitude  of  this  sewer  service  can  be 
gained  when  this  capacity  is  compared  with  a  river.  This  total  sewer 
capacity  equals  iS%  of  the  average  flow  of  the  Mississippi  river;  or 
it  would  form  a  river  300  feet  wide  and  3  feet  deep,  flowing  at  a 
velocity  of  2^  feet  per  second  or  l.TS  miles  per  hour. 

Some  appreciation  of  the  present  and  future  neceeslttes  of  the 
city  can  be  realized  when  it  Is  found  that  the  63  sq.  miles  of  drainage 
surface  wlthtn  the  present  city  llmtta  Is  larger  than  more  populous 
cities  like  Paris  with  its  30  sq.  miles. 

The  original  construction  material  of  the  sewers  was  sewer  brick, 
except  for  the  small  branches  from  9  to  IB  inches,  where  cement  pipe 
was  used  until  1892.  Since  then  vitrified  clay  pipe  has  been  used  in- 
stead of  cement  pipe  and  has  also  been  found  preferable  to  brick  for 
sewers  up  to  2  feet  Id  size.  The  late  use  of  reinforced  concrete  con- 
struction was  applied  to  our  22d  Av.  N.  E.  6^  foot  sewer  In  1904,  and 
since  then  has  been  found  less  expensive  and  more  satisfactory  than 
brick  construction  for  all  sewers  larger  than  4  feet  Brick  is  there- 
fore now  used  only  for  sewers  between  2^  and  4  feet  and  in  all  man- 
holes.   For  catch  basins  we  have  also  lately  began  to  use  concrete. 

In  connection  with  the  records  of  our  sewer  construction  for  the 
past  35  years  there  has  accumulated  much  Interesting  and  valuable 
scientific  data  as  to  the  geological  foundation  of  our  city,  the  stratum 
of  blue  lime  stone  ,  Prom  many  records  of  the  elevation  of  the  lime 
stone  It  Is  seen  that  It  varies  on  the  East  Side  from  133  ft  above  city 
datum  at  Central  and  ISth  Avs.  N.  E.  down  to  102  ft  at  Central  and 
Main  St.,  to  7B  ft.  at  the  toot  of  Oak  St.  and  83  ft  at  the  foot  of  Ham- 
line  Av.  Likewise  on  the  West  Side  the  elevations  descend  from  120 
ft  at  1st  St.  and  3d  Av.  N.  to  73  at  the  foot  of  11th  Av.  S.  and  the 
same  also  further  south  at  the  foot  of  4th  St.  S.,  below  the  Wash, 
Av.  bridge. 

There  is  thus  shown  a  dip  in  the  lime  stone  ledge  from  North- 
west to  Southeast,  and  of  some  60  ft.  difference  In  altitude  wlthtn  the 
city  limits.  The  thickness  of  the  ledge  also  varies  from  9  to  20  ft.  in 
the  N.  E.  section  to  30  ft.  In  the  S.  E,  and  So.  section. 

The  average  level  of  the  surface  plain  of  the  city  near  the  river 
la  maintained  on  this  sloping  rock  by  the  complementary  Increase 
of  the  soil  deposits  on  top  of  the  rock.  For,  while  the  lime  stone 
ledge  comes  quite  to.  or  within  a  few  feet  of,  the  surface  in  N.  E-  Mpls. 
(where  the  many  quarries  are),  the  sloping  rock  has  been  covered  in 
the  S.  E.  section  and  along  the  west  bank  of  the  river  with  some  40 
ft.  ot  sand  and  gravel. 
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ENGLACIAL    AND   SUPERGLACIAL  DRIFT    IN    MINNESOTA,   THE 
DAKOTAS,  AND  MANITOBA. 


By  Warren  Uptiam,  D.  5c.,  St  Paul,  Minn. 


[AbBtract  of  a  paper  read  before  Che  Minnesota  Academy  of 
Sciences,  December  7,  1909.] 

Modified  drift,  conelBting  of  stratified  gravel  and  sand,  witb  local 
depoBits  of  clay,  overlies  the  bed-rocks  and  the  till,  and  generally  forma 
the  surface,  on  an  extensive  area  stretching  from  St  Paul  and  Min- 
neapolis northwestward  to  the  lakes  at  the  sources  of  the  Mississippi, 
and  onward  to  the  Rainy  river,  the  aouthwest  side  of  the  Lake  of  the 
Woods,  and  to  the  vicinity  of  the  £lty  of  Winnipeg.  The  contour  of 
the  greater  part  of  these  deposits,  through  their  extent  of  400  miles,  Is 
flat  or  moderately  undulating,  and  their  surface  varlea  in  height  from 
a  few  feet  to  50  feet  or  rarely  more  above  the  adjoining  lakes  and 
streams.  In  central  Mianesota  these  tracts  of  gravel  and  sand  have 
an  elevation  that  Increasea  from  south  to  north,  being  S25  to  950  feet 
above  sea  level  near  the  Twin  Cities,  rising  gradually  to  1,200  feet  In 
the  distance  of  about  100  miles  northwest  to  Brainerd,  and  ranging 
from  1,350  to  1,500  feet  between  the  Leaf  hills  and  Itasca  lake. 
Thence  their  surface  sinks  to  1,150  to  1,075  feet  In  the  vicinity  of 
Rainy  river  and  the  Lake  of  the  Woods,  and  is  between  760  and  875 
feet  In  the  district  close  northeast  of  Winnipeg,  where  a  part  of  these 
deposits  forras  a  remarkable  esker,  named  Bird's  Hill. 

On  each  side  this  broad  belt  la  bordered  by  areas  of  nearly  ths 
same  general  elevation,  which  have  mostly  a  surface  of  till;  and  It 
Is  to  be  remarked  that  the  heights  of  the  tracts  of  modifled  drift  and 
till  are  alike  determined  by  that  of  the  underlying  rocks,  on  which 
these  superficial  deposits  are  spread  in  a  sheet  of  slight  depth  la 
comparison  with  the  gradual  change  In  their  elevation.  The  drift 
sheet  on  this  belt,  including  both  the  sand  and  gravel  and  the  till, 
probably  varies  In  Its  average  thickness  from  50  to  150  feet,  while  Its 
central  portion  rises  400  to  600  feet  above  Its  south  and  north  ends. 

The  distribution  of  the  modifled  drift  thus  found  upon  large 
tracts  along  a  wide  belt  from  3t.  Paul  to  Winnipeg,  while  It  Is  more 
scantily  developed  on  a  still  wider  region  of  Minnesota,  South  and 
North  Dakota,  and  Manitoba,  southwest  of  this  belt,  and  likewise  Is 
scanty  or  wanting  on  its  northeast  side  In  northern  Minnesota  and 
about  Rainy  lake  and  the  northeast  and  north  portions  of  the  Lake  of 
the  Woods,  seems  to  be  attributable  to  converging  slopes  of  the  aur- 
face  of  the  Ice-sheet  and  the  conaequent  convergence  of  Its  currents, 
which  brought  an  unusual  amount  of  englaclal  drift  into  the  Ice  along 
thia  belt,  and  by  which  also  the  streams  produced  In  Its  melting  were 
caused  to  flow  thither  from  extensive  tracts  of  the  Ice  on  the  east  and 
west  The  glacial  striae  of  these  adjoining  areas  show  that  on  the 
east  the  course  of  the  motion  and  the  descent  of  tlte  surface  of  the  Ice- 
sbeet  were  from  northeast  to  southwest,  but  that  on  the  west  the 
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glacial  currents  moved  and  the  ice  surface  sloped  toward  the  south- 

My  studies  of  the  prominent  kame  called  the  Devil's  Heart  hill,* 
on  the  aoiith  aide  of  Devil's  lake  in  North  DHkota,  and  ot  Bird's  Hill.t 
near  Winnipeg,  convince  me  that  much  drift  was  carried  upward  into 
the  Ice-sheet  of  this  region,  to  heights  of  1,000  to  1,600  feet  or  more 
above  the  ground.  The  distance  from  Bird's  Hill  to  the  boundary  of  the 
glacial  drift  Is  about  TOO  miles  to  the  south  and  300  miles  to  the  south- 
west. It  may  be  estimated,  from  altitudes  ot  the  drift  on  the  White 
mountains,  the  Catskllls,  and  the  Adirondacks,  tliat  the  ice-sheet  simi- 
larly rising  over  Manitoba  attained  a  maximum  thickness  of  at  least 
one  mile,  cr  more  probably  one  and  a  bait  mtles,  about  8,000  feet 
The  gradients  of  Its  surface  were  similar  to  the  slowly  ascending 
slopes  by  which  the  Ice-sheets  of  (Jreenland  and  the  Antarctic  conti- 
nent rise  to  altitudes  of  about  two  miles  above  the  sea.  Id  the  lower 
quarter  or  sixth  part  ot  the  ice  covering  Manitoba,  that  Is,  to  a  height 
or  probably  1,500  feet,  much  drltt  bad  been  carried  by  its  variable  and 
partly  rising  currents. 

Near  the  border  ot  the  Ice-sheet  during  its  time  of  accumulation, 
little  drift  could  thus  be  carried  Into  It,  and  therefore  in  the  melting 
and  recession  of  that  outer  part  tbe  englacial  and  Anally  super- 
glacial  drift  was  generally  Inconspicuous;  but  at  any  considerable  dis- 
tance inside  the  glaciated  area  aa  a  score  of  miles  or  more,  tbe  final 
melting  set  [ree  much  formerly  englacial  till  and  modified  drift. 
The  processes  ot  drift  transportation  and  deposition  here  empha- 
sized were  well  stated  by  Prof.  N.  H.  Wlnchell  in  1S73.*  by 
Prof.  C.  H.  Hitchcock  in  lS7S,t  and  by  me  In  1876  and  1878  and  In 
numerous  later  papers  and  reports.!  At  the  present  day  these  proceeses 
are  exempUfled  by  the  Malasplna  glacier  or  piedmont  ice-sheet  in 
Alaska,  which  during  the  last  century  has  been  much  reduced  In  area 
and  thickness;  but  the  Greenland  and  Antarctic  ice-sheets,  which  are 
now  constant  or  increasing  by  snowfall,  have  no  superglaclal  drift. 

•Th«  Glacial  Lake  AkbhsIe,  U.  S.  Geol.  Survey,  MonoKraph  XXV,  ISSS, 
pp.  156,  lET. 

tibid,.  pp.  183-188;  alto  a  paper  presented  to  the  Geotoeical  Society  of 
America,  December,  19M,  vol.  XXI,  pp.  407-432. 

*Ttie  Drift  BeirasttB  of  the  Northwest,  Popular  Science  Monthly,  vol. 
in,  pp.  202-210,  286-287  (especially  page  2H.  relating  to  superglaclal  drlft)- 

tOeOlOBT  of  New  Hampshire,   vol.   III.   pp.    282,    283,    30S,    326,    3S3-S. 

JProc.  A.  A.  A.  S.,  vol.  XXV,  for  1ST6.  p.  218;  vol,  XXVII,  for  1878, 
pp.  299-310.  Geol  ot  N.  H,.  vol.  Ill,  1878,  pp.  9,  10.  176-B,  2B6-309,  Qeol. 
of  Hlnnesota.  Filial  Beport,  vol.  I,  1384.  pp.  440.  603-4;  vol.  II,  1888,  pp. 
252,  254-6.  409-41T.  Am.  GeoloElzt,  viiJ.  X.  1892,  pp.  339-362;  vol.  XQ, 
1893,  pp.  36-4S;  vol.  XIV,  1894,  pp.  69-83;  vol.  XVI,  1896,  pp.  100-)13;  vol. 
XIX,  1897.  pp.  411-417;  vol.  XX,  1897,  pp.  383-7;  vol.  XXIII,  1899,  pp. 
369-374;   vol.   XXV,    1900,   pp.    278-299. 
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Th«  fatber  of  the  33-7ear«ld  Minnesota  Academy  of  Science  ts 
Dr.  A.  B.  Johnson,  who  conceived  the  Idea  of  forming  a  group  of 
Nature-lovers  for  "the  cultlvBtlon  of  Natural  Science  In  general,  and 
especlaly  the  sciences  of  Geology  and  ArchKology."  Wllh  two  of 
bii  proteaelonal  friends,  Drs,  Charles  Simpson  and  C.  E.  Rogers,  he 
Issued  a  public  Invitation  to  any  persons  interested  in  such  a  pur- 
pose to  meet  tn  bla  office  in  the  Wenslnger  Block,  comer  of  Central 
Avenue  and  Main  Stroet,  In  St.  Anthony,  on  January  4th,  1873.  This 
Invitation  brought  out  three  other  lovers  of  nature,  Dr.  A.  F.  Elliot. 
E,  W.  B,  Harvey,  Superintendent  of  the  St.  Anthony  Schools,  and 
Professor  N.  H.  Wlnchell,  who  had  Just  come  to  the  University  of 
Mlnneaota  as  State  Geologist.  Two  days  later  an  organization  was 
effected,  with  the  presence  ol  two  additional  physicians,  Drs.  A.  E. 
Ames  and  W.  H.  Leonard,  under  the  adopted  name  of  the  •'Minne- 
sota Academy  of  Natural  Sciences."  whose  first  officers  were  as  tol' 

President— A.  E.  Johnson,  East  Minneapolis. 

Vice-President— S.  C.  Gale,  West  Minneapolis. 

Secretary—Chas.  Simpson,  East  Minneapolis. 

Corresponding  Secretary — A.  E,  Ames,  West  Minneapolis. 

Treasurer — E.  W.  B.  Harvey,  East  Minneapolis. 

Professor  Wlnchell  was  the  guiding  spirit  in  embodying  the 
orgaoizatlcn  and  drafting  the  constitution  and  by-laws;  while  the 
offer  of  Dr.  Johnson's  office  as  a  place  of  meeting  and  for  the  preserva- 
tion of  specimens  was  accepted.  It  Is  significant  of  the  spirit  of  the 
Academy  that  of  the  dozen  original  charter  members  a  majority 
were  practical  physicians,  viz.:  Drs.  A.  E.  Johnson,  Chas.  Simpson, 
C.  E.  Rogers.  A.  E.  Ames,  W.  H.  Leonard,  A.  F.  Elliot  and  Dr.  M.  D. 
Stoneman,  a  dentist;  while  only  three  were  teachers,  viz.;  Professor 
N.  H.  Winchell.  the  State  Geologist;  Principal  E,  W.  B.  Harvey,  of 
the  St.  Anthony  schools,  and  A.  W.  Williamson,  a  teacher  of  maibe- 
matic3(  for  many  years  now  a  teacher  of  English  at  Augustana  Col- 
lege, Rock  Island,  Hi.)  Among  the  first  year's  added  members,  who 
took  an  active  interest  In  the  thirteen  meetings  of  the  year,  were 
R.  J.  Mendenball  and  R.  J.  Baldwin,  bankers  and  naturalists;  William 
Cheney,  our  pioneer  meteorologist;  Dr.  P.  L.  Hatch,  our  pioneer  orni- 
thologist: Dr.  W.  H.  Leonard,  Archieology  and  Botany:  Dr.  B.  L. 
Taylor,  George  W.  Tlnsley,  mechanic,  and  Professor  S.  F.  Peckham, 
the  chemist  of  the  State  University.  Paris  Gibson  and  O.  V.  Tousley 
were  among  the  original  trustees. 

The  first  formal  paper  read  to  the  Academy  was  Dr.  Johnson's 
able  presidential  addrpsa,  "Did  Life  Originate  by  Law?"  at  the  Feb- 
ruary meeting.  1873,  which  was  published  before  the  end  of  the  year 
as  the  first  number  of  the  first  volume  of  bulletins  of  the  Academy- 
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In  this  addreu  at  30  pages  the  author  fouod  It  "ImpOBslbte,  In  one 
or  a  hundred  diecouraea,  to  present  all  tbe  evidence  that  Impels  ub 
to  the  belief  of  the  law  hypotheefa,  to  the  belief  that  the  methods  ol 
God  are  secondary  In  the  control  at  the  universe."  The  first  scien- 
tific report  waa  an  oral  one  from  Professor  Wtnchell  "of  his  observa- 
tions of  the  Drift,  presenting  the  various  theories  on  the  subject,  to- 
gether with  his  own  views,"  Two  months  later  "the  Drift  was  again 
discussed  at  considerable  length  by  Uessrs.  Wlnchell,  J.  B.  Clough, 
Ames,  Gale  and  Johoson;"  when  a  query  by  Dr.  Stoneman  regarding 
the  Identity  of  matter  and  force  elicited  considerable  discussion, 
engaged  In  to  a  greater  or  less  extent  by  all  present.  The  fact  that 
"the  question  was  left  undecided,  no  one  being  sble  to  see  clarly 
the  Identity  of  tbe  two  agents  or  substances"  evidently  led  Dr.  John- 
son to  present  a  paper  two  meetings  later  on  "Matter  and  Force." 
Tbe  last  meeting  of  Its  first  year  shows  a  remarkably  vlrorous  Acad- 
emy, Judged  from  the  following  minutes.  "Dr.  Ames  read  a  com- 
munication from  Professor  Leldy  concerning  a  vertebra  found  hj 
Dr.  Ames  in  the  Red  Hlver  country,  assigning  it  to  the  Bison  antlquus. 
A  report  on  the  Mammalia  of  the  state  was  read  by  Dr.  Ames  (print- 
ed m  tbe  second  number  of  the  Bulletin).  A  report  of  the  Archff- 
ology  of  the  state  was  read  by  Dr.  Leonard.  Mr.  Cheney  referred 
to  some  recant  experiments  on  the  effect  of  vapor  of  water  in  equaliz- 
ing the  temperature  of  a  room,  which  was  followed  by  dlscuealon. 
A  report  on  tbe  Ornithology  of  the  state  was  part-l^  read  by  Dr. 
Hatch  (tbe  balance  being  read  at  be  next  meeting  and  all  printed 
In  the  second  bulletin.)  A  paper  was  read  by  Dr.  Simpson  on -"Pre- 
requisites to  a  Proper  Study  of  Science,"  and  was  published  later. 
After  an  extra  supplementary  meeting,  at  which  the  remainder 
of  Dr.  Hatch's  report  was  read  and  Dr.  Johnson  read  a  paper  on  the 
"Timbers  of  tbe  State."  the  second  year  of  the  Academy  was  begun 
with  a  remarkable  and  valuable  paped  by  Dr.  Johnson,  designed  ad 
his  retlrlug  address  aa  President,  but  really  proving  to  be  a  new  In- 
augural on  the  "Geological  and  Arch  Ecological  Evidences  of  the  An- 
tiquity of  Man"  and  filling  forty  pages  of  the  second  bulletin.  The 
rest  of  this  bulletin  Is  occupied  by  a  moat  interesting  paper  by  Pro- 
fessor Wlnchell  on  "CSeologlcal  Notes  from  Early  Explorers  In  the 
Minnesota  Valley,"  and  by  an  Ingenious  paper  by  Geo.  W.  Tinsley 
on  "Astronomy — Sclentlflc  and  Unscientific."  The  unpublished  papers 
and  discuBsiona  of  this  second  year  should  also  be  recorded  here  aa 
BtlraulatlHg  evidencp  of  the  intellectual  activity  of  the  original  Acad- 
emy members.  Mr.  Tinsley  had  a  paper  "On  the  Cooling  of  the 
Earth  and  Its  Relation  to  the  Drift,"  Dr.  Johnson  h.  paper  on  "Evolu- 
tion," followed  two  months  later  by  one  from  Dr.  Amos,  who  found- 
ed his  principal  argument  against  the  theory  on  the  fact  of  the  ex- 
istence of  the  lower  forma  of  life  at  the  present  day.  The  paper 
drew  out  a  great  deal  of  dlscuaslon  and  revealed  the  fact  that  each 
man  held  views  peculiar  to  himself."  This  evolution  was  again  fol- 
lowed by  Rev.  E.  C.  Mitchell,  who  "considered  that  the  two  import- 
ant factors  in  the  origin  of  species  were  natural  birth  and  extra- 
ordinary generation."  Dr.  Johnson's  indefatlgabie  enthusiasm  pro- 
duced three  more  papers  in  the  fall  of  this  year;  one  on  "Eniom- 
olt^iy,"  one  "describing  some  explorations  and  discoveries  at  Palmer 
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lAke  Mound,"  Brooklyn.  Minn.,  and  one  "on  the  Anatomy,  Phyal- 
ologjr  and  Habits  of  the  Star  Fish."  Resolutlone  were  also  offered 
by  Dr.  Johneon  In  October  of  this  year  (1874)  In  memory  of  the 
death  of  Dr.  A.  B.  Amea,  who  had  himself  offered  similar  reaolutiona 
at  the  beginning  of  this  year  on  the  death  of  the  dlstlnguiflhed  honor- 
ary member  of  the  Academy,  ProfesBor  Louis  Agassis. 

The  meeting  rf  the  third  year  (1876)  began  with  descriptions 
by  ProfesBor  Wlnchell  of  the  order  of  the  rocks  which  underlie  the 
surface  In  this  vicinity  and  by  Professor  Peckham  on  the  iron  ore 
from  Duluth,  which  was  similar  to  a  Rhode  island  ore  containing  a 
large  proportion  of  titanium.  The  only  paper  by  Dr.  Johnson  this 
year  was  one  In  March  "On  the  Stoat,  with  Special  Reference  to  Ita 
Change  of  Color."  Rev.  Mr.  Mitchell  read  "An  Essay  on  Hydropho- 
bia, profusely  elaborating  the  symptoms,  real  as  well  as  imaginary." 
R.  J.  Mendenhall  bad  a  paper  on  "Some  Insects  Injurious  to  Vegets- 
tlrat  In  this  Climate,"  which  was  published  in  this  year's  bulletin 
"with  a  view  to  its  wide  distribution  In  our  state."  The  rest  of  this 
bulletin  for  1875  is  occupied  with  supplementary  list  of  the  birds  of 
the  state,  by  Dr.  Hatch,  with  acknowledgements  of  aid  to  Mr.  John 
Roberts  and  his  son.  T.  S.  Roberts.  W.  L.  Tiffany  and  G.  W.  Tlnaley; 
"Notes  on  a  Remarkable  Storm,"  by  Geo.  B  .Wrtght,  In  which  over 
thirty  inches  of  water  tell  during  thirty  hours  about  Jul^  18,  1867; 
the  first  Installment  of  Meteorological  Statistics  by  William  Cheney, 
beginning  with  1S64;  "Notes  on  the  Deep  Well  Drilled  at  Bast 
Minneapolis  in  1874-6."  by  Col.  J.  B.  Clough,  City  Engineer;  and  the 
reports  of  the  committee  on  Conchology  by  Dr.  Elliot,  and  of  the 
curator.  Dr.  Simpson.  The  fall  meetings  developed  a  new  and  fer- 
tile subject  when  Dr.  Leonard  "made  an  interesting  report  on  the. 
examinations  of  the  mounds  at  Lake  MInnetonka  In  August  last,  and 
of  the  bones  found  therein,  which  be  placed  In  care  of  the  curator 
of  the  museum."  The  next  month  he  reported  "the  opening  of  a 
new  mound  at  Crystal  lake.  A  tew  human  bones  and  the  vertebrae 
of  a  snake  were  all  that  was  discovered. "  A  month  later  Mr.  Tins- 
ley  "stated  that  he  had  discovered  thirteen  large  mounds  out  at 
Bloomlngton.  giving  a  description  of  them;  white  at  the  following 
meeting  Dr.  Hatch  "gave  an  interesting  account  of  the  opening  of  a 
mound  by  Mr.  Thurber  at  Lake  Minnetonka.  The  mound  was  cover- 
ed by  stones,  placed  in  the  form  of  a  roof,  and  immediately  beneath 
was  a  layer  of  wood,  under  which  waa  an  adult  skeleton.  One  foot 
below  this  were  four  others,  making  the  tour  points  of  the  compass; 
one  appeared  to  be  an  adult  male,  another  an  adult  female,  lying 
with  their  bodies  horizontal,  head  slightly  raised  and  legs  flexed. 
The  other  two  were  children,  with  legs  flexed  In  a  similar  manner, 
.  but  face  down." 

The  end  of  this  third  year  marked  an  important  event  in  the 
history  of  the  Academy  and  one  which  will  call  onr  attention  to  the 
two  other  functions  of  the  Academy  besides  Its  meetings,  1.  e.,  its 
museum  and  library.  A  committee  of  Drs.  Elliott,  Hatch,  and  Simp- 
son, appointed  "to  take  Into  consideration  the  propriety  of  moving 
the  museum  of  the  Academy  to  a  more  central  location"  where  It 
"would  be  visited  by  a  larger  number  of  people  than  at  present  and 
thereby  awaken  a  greater  Interest  In  Its  prosperity,  looked  for  rooms 
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centraJlf  located  about  Center  block,  but  tbey  were  mostly  od  tlie 
third  floor  and  rents  were  too  high  to  be  easily  met  by  the  Acad- 
emy. The  room  formerly  occupied  by  the  T.  M.  C.  A-,  No.  214  Nic- 
ollet avenue  (over  the  Post  Office)  can  be  obtained  tor  (120  a  year. 
It  Is  ol  fair  size  and  well  lighted;  will  accommodate  the  wants  of 
the  Academy  for  a  tew  years  very  welL"  Colonel  ClouEh  offered  to 
solicit  money  to  finish  up  the  museum  cases  (or  which  Mr.  Tlosley 
ottered  the  hinges;  all  ot  which  was  done.  Thus  the  meeting  ol 
November,  1876,  was  held  la  the  new  rooms. 

The  museum  had  begun  with  gifts  of  specimens  at  its  organlza- 
tJon  from  Drs.  Johnson  and  Billot,  followed  soon  by  gifts  07  ex- 
changes from  similar  societies;  so  that  the  curator,  Dr.  Simpson, 
in  his  first  report  after  one  year's  existence  wrote:  "Since  the 
Academy  took  possession  of  Its  present  rooms,  cases  have  been  con- 
structed tor  the  accommodation  of  our  geological  and  miaeralogical 
specimens,  copied  from  similar  cases  In  the  museum  ot  the  Univer- 
sity ot  Michigan,  which  are  sufficient,  not  only  tor  our  present  collec- 
tion, but  for  all  that  we  may  reasonably  expect  to  accumulate  for 
some  time  to  come.  Ten  cases  of  a  different  character,  with  glass 
covers.  Intended  (or  the  exhiblton  of  specimens  of  a  more  delicate 
nature,  such  as  Insects  and  shells,  bave  also  been  procured  and 
partly  utilized."  The  collection  then  comprised  several  thousand 
aecimens  llluBtratlve  ot  the  geology  and  paleontology  o(  M'Innesota, 
350  specimens  of  minerals,  a  few  zoology  specimens,  about  100  speci- 
mens of  bones  or  implements  in  the  archeology  of  the  state,  some 
300  native  Lcpidoptera,  a  few  native  birds  and  several  hundred  land 
and  fresh-water  shells.  What  a  stimulating  evidence  this  collection 
Is  ot  the  scientific  spirit  and  enthusiasm  o(  the  genuine  nature- 
loving  founders  of  the  Academy! 

The  library,  with  its  present  12.000  numbers,  began  similarly 
from  gifts  and  exchanges.  The  corresponding  secretary.  Dr.  Ames, 
reported  at  the  first  May  meeting  "that  be  had  entered  Into  com- 
munication with  most  of  the  learned  societies  of  the  country;" 
while  the  first  yesr's  contributions  to  the  library  came  not  ouly  from 
164  similar  academies  ot  science  In  California,  St  Louis,  New  York, 
Buffalo  and  Philadelphia,  but  even  France.  Spain  and  Scandinavia. 
The  exchanges  trom  our  own  bulletins  now  come  from  every  con- 
tinent ol  the  world. 

The  fourth  year  of  the  Academy's  life  (1S7G)  was  memorable 
for  the  publication  In  that  year's  bulletin  of  Dr.  A.  E.  Johnson's 
monumental  paper  on  "The  Mycologlcal  Flora  of  Minnesota,"  filling 
a  hundred  pages.  In  his  genuine  naturalist's  devotion  to  this  speci- 
alty Dr.  Johnson  had  gathered  and  examined  over  10,000  specimena 
In  Hennepin,  Ramsey,  fright  and  Anoka  counties,  resulting  in  659 
specimens  new  to  the  state,  two  of  which  were  new  to  science.  Be- 
sides this  splendid  product  of  the  Academy's  zeal  this  bulletin  con- 
tained Mr.  R.  J,  Baldwin's  flue  presidential  address  on  "Light,"  Dr. 
Leonard's  report  on  "Perns,"  Dr.  Hatch's  supplemental  report  on 
"Ornithology,"  a  paper  on  "Tornadoes  and  Cyclones"  by  Gen.  T.  L. 
Rosser,  "Notes  on  a  Hail  Storm  Occurring  August  18,  1868,"  by  Na- 
than Butler,  and  Dr.  A.  F.  Klllot's  curator  report.  Other  papers  road 
during  the  year  were  "A  Case  of  Plants  Adapting  their  Habits  to 
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CIrcumstaocea,"  by  Geo.  B.  Wright;  "On  the  Detection  and  Ex- 
termlnatlou  of  Several  Very  Troubleeome  Insects  Among  Fruit  Trees 
and  Sbrubery,"  by  R.  J.  Mendenhall,  Dr.  Johnson  read  a  paper  giv- 
ing an  account  of  what  was  found  In  the  Palmer  Lake  mounds,  Qen- 
eral  Rosaer  described  the  phenomena  of  falling  Bsh  In  Kentucky  on 
March  S,  187G,  Geo.  W.  Tlnsley  read  a  valuable  paper  on  "The  birth 
and  Growth  ol  Planets,"  Dr.  Johnson  "gave  an  Interesting  and  de- 
tailed account  of  how  he  killed  numerous  plants  with  chlorotonn, 
which  was  new  to  him;  but  nevertheless  convinced  him  that  plants 
win  be  killed,  as  well  aa  animals,  from  an  over  dose,"  and  Professor 
Wlnchell  read  a  paper  as  "Notes  on  the  Paleontology  of  the  Tren- 
ton Limestone  In  Minnesota." 

These  winter  months  of  ISTG  make  an  epoch  In  the  Academy's 
history  through  the  three  public  lectures  on  "Astronomy"  by  Rich- 
ard A.  Procter,  whlcb  besides  their  value  as  a  means  of  sclentlflc 
culture  netted  the  Academy  treasury  (356.60. 

Though  the  sclentlflc  activity  for  1S77  waned  somewhat,  the  fol- 
lowing records  of  papers  read  show  a  good  vitality:  "The  Muskrat 
as  the  Founder  of  the  Baconian  Philosophy,"  by  Geo.  B.  Wright; 
"On  the  Purity  of  the  Water  of  the  Mississippi  River."  by  Dr.  John- 
son; "On  the  Tube  Artesian  Wells  of  Minneapolis,"  written  by  C.  E. 
Whelpley,  and  read  by  Dr.  Elliot;  "Report  of  the  Analysis  of  Some 
Ashes  Taken  from  a  Furnace  where  Bran  was  used  for  Fuel."  by 
Prof.  S.  F.  Peckham;  "The  History  of  Milling,"  by  Geo.  H.  Chris- 
tian; verbal  report  of  his  InveatlgatlonB  In  Ichthyology  by  W.  L. 
TWtany;  a  description  of  the  effects  of  the  storm  of  the  previous 
Friday  night  In  Rlchfleld  township  by  Mr.  John  Roberts;  remarks 
on  the  geology  of  Hennepin  county  by  Prof.  Wlnchell.  and  "an  elab- 
orate account  of  the  ancient  as  well  as  modem  trllobite  by  Mr. 
Tiffany. 

The  records  of  the  two  following  year  (1878  and  1879)  show, 
amid  the  presentation  of  many  specimens  for  the  museum  and  ex- 
changes for  the  library,  the  following  sclentlflc  activity: — two  sup- 
plementarj-  reports  by  Dr.  A.  E.  Johnson  on  the  "'Fungi  of  the 
State,"  of  which  he  had  collected  229  species  new  to  our  state  and 
22  new  to  science  (both  reports  and  catalogs  being  printed  In  the 
Bulletin  for  1S77-9);  "An  Assay  of  the  Effects  of  Fungous  Growths 
upon  Vegetable  and  Animal  Lite,"  by  Dr.  Johnson;  a  paper  on  "In- 
fusoria," by  Dr.  A.  W.  Abbott;  a  discussion  on  the  recent  explosion 
of  the  Wnshbuni  A  mill,  by  B.  J.  Baldwin.  A.  C.  Rand  and  W.  L. 
Tiffany;  "An  Essay  on  the  Black  Bass,"  by  W.  L.  Tiffany;  "Pro- 
gress in  the  Study  of  the  Mounds  of  the  State,"  by  Nathan  Butler; 
a  paper  on  "Drilling  Wells  for  Water  Purposes,"  by  C.  E.  Whelpley; 
a  paper  on  "Ornithological  Notes,"  by  Thomas  S.  Roberts,  Robert 
S.  Williams  and  Clarence  L.  Herrick.  and  read  by  Mr.  Tiffany;  a 
paper  on  "Entomology,"  by  R.  J.  Mendenhall,  and  one  on  "The  Yeaat 
Plant,"  by  Dr.  A.  W.  Abbott  {both  these  papers  appear  only  In  ab- 
stract In  the  bulletin  because  all  the  manuscript  and  printed  pages 
of  the  1878  bulletin  were  destroyed  In  the  Brackett  Block  Are);  a 
lecture  on  "Ethnology,"  by  Hon.  C.  9.  Bryant  of  SI.  Paul;  a  lecture 
on  the  Mineralogy  and  General  Geographical  Features  of  the  Lake 
Superior  District."  by  Prof,  S.  F.  Peckham;  a  lecture  on  "The  Eagle 
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FUh  Hawk,"  by  W.  L.  Tiffany,  the  aecretarj';  atldreas  on  the  "Uses 
o[  the  MlsroBcope,"  by  Wm.  Kllgore,  and  a  paper  on  "Darwlnlam," 
by  Professor  Wincbell.  who  was  prcBldenc  tor  thfB  year  (1ST9.)  Al- 
though this  paper  on  Darwinism,  along  with  Dr.  Jofanatxi's  Inaugural 
address  of  this  year  was  evidently  lost  in  the  historic  Brackett 
Block  Are.  Professor  'Wincbell's  retiring  address  closes  the  first  vol- 
nme  of  over  400  pages  of  the  Bulletin  and  la  a  most  valuable  docu- 
ment on  the  llrst  seven  years  of  the  Academy's  history  on  Its  pur- 
poses and  benefits.  It  ought  to  be  quoted  In  full  In  the  present  his- 
torical paper.  Besldt^s  the  mpu  whose  names  which  have  appi;ored 
as  partaking  in  the  Academv's  pro!;:rams  there  should  be  mentioned 
the  names  of  three  honored  clergvmen  who  took  much  active  In- 
terest In  the  Academy,  Jas.  McGolrIck,  Henry  A-  Stimson  and  E.  S. 
Wllllama,  the  first  of  whom  was  the  first  life  member  of  the  Acad- 
emy, R.  J.  Mcnitenhall  being  the  second. 

The  year  ISSO  shows  the  following  intellectual  aclentlflc  activ- 
ity:— an  Inaugural  presidential  address  by  Dr.  P.  L.  Hatch,  review- 
ing with  bis  well-known  literary  originality  the  work  of  the  Acad- 
emy a  letter  from  C.  E.  Whelpley,  reporting  the  discovery  of  wood 
and  bone  at  a  depth  of  300  feet  during  the  boring  of  a  well  at  Shel- 
don, Iowa,  from- which  the  specimens  themselves  were  also  sent;  "an 
evening  was  devoted  to  microscopy,  ten  Instruments  being  present. 
several  of  which  were  described  In  detail  by  thetr  owners,"  and  R 
box  of  microscopic  slides,  recently  purchased  from  Mr.  John  Walker, 
were  evidently  used;  Professors  Peckham  and  Wlnchell  described 
successively  the  various  specimens  in  the  fine  coilectfoos  of  min- 
erals presented  by  Mr.  W,  A.  Morey  for  the  use  and  benefit  of  the 
Academy;"  a  almtlar  description,  with  the  aid  of  Professor  Hall,  of 
a  collection  of  minerals  given  by  Mr.  C.  H.  DuBols;  "A  Biographical 
Notice  of  a  Few  of  the  Fishes  of  the  Falls  of  St.  Anthony,"  by  Mr. 
Tiffany;  a  paper  on  "How  the  United  States  Fish  Commission  Works," 
by  Franklin  Benner,  who  was  connected  with  this  work  In  Maine  in 
1878;  an  address  by  Dr.  R.  J.  Taylor  of  Galesburg,  111.,  on  "The  Ro- 
tary Motion  of  tbe  Gyroscope."  which  address  was  candidly  recorded 
with  the  characteristic  bonesty  of  the  secretary,  T.  S.  Roberts,  as 
being  of  "little  force  and  unscientific;"  an  article  on  the  "Copper 
Mines  of  Lake  Superior,"  by  Professor  Winehell,  who  also  discuss- 
ed the  mound  builders  In  connection  with  the  ancient  copper  mines 
at  Isle  Royate,  and  at  two  later  meetings;  Mr.  Whelpley  described 
the  sand  and  rock  layers,  which  he  presented  to  the  Academy,  taken 
from  tbe  artesian  well  at  the  Waa'ibum  A  mill ;  Warren  Upbam 
"spoke  of  the  glacial  terminal  moraine,  which  he  had  spent  his  time 
the  past  summer  and  fall  In  examining,  and  an  article  on  "Red  Lake 
Notes"  was  transmitted  to  the  Academy  and  printed  In  its  bulletin 
from  Miss  Franc  E.  Babbitt  of  Little  Fails,  together  with  her  send- 
ing a  box  of  pottery  fragments  from  this  region.  In  connection 
with  this  first  mention  of  a  woman  in  the  Academy's  proceedings  it 
should  have  been  recorded  before  that  Mrs.  F,  L,  Tlnsley,  wife  of 
Oeo.  W.  Tlnsley,  had  been  elected  the  first  woman  member  In  March, 
]87fl.  Mrs  Tlnsley  had  presented  the  Academy  a  month  before  with 
thirteen  mounted  bird  skins,  which  she  had  herself  prepared  and  for 
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whicb  she  was  voted  thanks  "lor  the  valuable  specimens  presented, 
prepared,  as  they  were,  with  artistic  skill." 

The  year  1881  opened  with  a  paper  from  Mr.  Charles  Hallock  o( 
Hallock,  Minn.,  former  editor  of  "Forest  and  Stream,"  on  "The  Fauna 
■  of  Northern  MInneBOta,"  read  by  A.  B,  Jackson  and  published  In  the 
Bulletin.  "Mr.  T.  S.  Roberts  read  an  Interesting  paper  upon  "The 
Orchids  o(  Minnesota,"  speaking  first  of  the  peculiarities  of  the  fam- 
ily in  general  and  the  various  curious  adaptations  for  cross  fertillsa- 
tlon,  the  writer  directed  his  attention  to  the  orchids  native  to  the 
state,  of  which  thirty-two  species  have  been  Identified.  Taking  them 
up  In  the  order  of  Gray's  Botany,  each  of  these  was  briefly  described, 
with  additional  notes  upon  pecuharftlea,  habits,  etc"  (From  the  rec- 
ord of  the  secretary,  C,  I>.  Herrick,  aa  the  paper  was  unfortunately 
not  published.)  "President  Winchell  read  a  paper  entitled  "Where 
JId  Carver  Winter  in  1766?"  Carver's  account  was  shown  to  be 
vague  and  in  some  respects  unreliable.  He  was  la  search  of  the 
'Northwest  Paeaage  to  Asia.'  He  says  he  ascended  the  'Mlneaotay' 
:!:00  miles,  which  Is  an  evident  exaggeration.  Evidence  seems  to 
point  to  the  mouth  of  the  Cottonwood  river  as  the  actual  site  of  this 
disputed  locality.  The  paper  elicited  questions  and  remarks.  Mr. 
Upham,  in  response  to  question,  said  that  be  found  several  evidences 
of  two  glacial  epochs  in  the  portions  of  the  state  which  he  had  ex- 
amined; First,  vegetable  remains  In  situ  between  layers  of  boulder 
clay,  also  freshwater  shells  under  the  same  circumstances;  second, 
terminal  moraines  In  succession.  He  also  spoke  of  the  evidence 
that  there  had  been  more  than  two  such  epochs.  The  universal  pre- 
valence of  glaclatlon  indicates  the  astronomical  ori^n  of  glacial 
epochs.  In  response  to  a  question  from  Mr.  Gale,  Professor  Wln- 
•chell  restated  briefly  the  method  by  which  be  had  estimated  the 
time  since  the  last  Olaciai  epoch  by  the  data  afforded  by  the  reces- 
;sion  of  the  rails  of  St.  Anthony."     {All  from  March.  1881.) 

Mr.  Chaa.  Hallock  then  gave  a  personal  lecture  upon  "Fish  and 
Pishing,"  illustrating  bis  remarks  by  exhibiting  the  various  para- 
phernalia of  the  apart.  On  motion  of  Professor  Hall  the  Academy 
"requested  Professor  Weltbrecht  of  St.  Paul,  Professor  Gray  of  St. 
Cloud,  Professor  Boutelle  of  Winona  and  Dr.  C.  N.  Hewitt  of  Red 
Wing  to  collect  data  In  reference  to  the  recent  and  earlier  floods  of 
the  Mississippi  and  Minnesota  rivers  and  other  waters  of  the  state, 
in  order  to  made  a  permanent  record  of  the  Doods  which  periodically 
devaatate  the  state."  (July,  J881.)  The  last  meeting  for  1881  waa 
held  in  the  new  room  to  which  the  Academy  had  moved,  back  again 
In  the  Wenslnger  Block,  100  Central  avenue,  where  the  rent  waa  |100 
per  year,  and  Insurance  for  |B00  was  placed  on  the  collections. 

The  year  1882  began  with  Professor  Wlnchell's  retiring  pres- 
idential paper  on  "The  Geology  of  Minneapolis,"  the  same  being  a 
■report  on  the  product  of  the  drilling  of  an  artesian  well  at  the  Waah- 
'bnrn  A  mil!  and  comparing  It  with  the  various  geological  formations 
throughout  the  state."  "From  the  section  of  Astronomy  Judge  N.  H. 
jHemlup.  Chairman,  read  an  Interesting  paper  on  'The  Other  Side," 
drawing  conclusions  from  the  writings  of  astronomers  cODceming  the 
actual  physical  condition  of  the  moon."  calling  forth  much  discus- 
sion from  Professors  Winchell  and  Downey.    "Warren  Upham  read  a 


-abvG00»^lc 


Historical  Sketch  of  Minnesota  Academy  of  Science    437 

Tery  able  &nd  elaborate  paper  on  'The  Flora  of  MtnueBOta, — Its  Trees, 
Pruits,  Flowers  and  Weeda,"  at  the  March  meeting  tn  spite  of  Its 
adjourning  premnturely  in  consequence  of  the  uncomfortable  condi- 
tion of  tbe  hall  from  cold."  "Profeesor  Dodge  gave  a  very  full  de- 
Bcriptlon  of  some  tests  of  building  stones  being  made  In  the  chem- 
ical laboratory"  of  the  University;  and  "Professor  Pearson  then  read 
a  paper  entitled  'Carbonic  Acid  In  the  Air.'  The  paper  emltodled  ex- 
periments and  results  of  a  series  of  Investigations  made  by  the  au- 
thor a  few  years  ago  In  and  near  Boston,  Mass."  (April  meeting.) 
Both  these  papers  were  followed  by  much  discussion  on  the  part  of 
Professor  Pike  and  Dr.  W.  H.  Leonard  respectively.  The  May  meet- 
ing was  memorable  for  the  splendidly  able  paper  by  Dr.  A.  E.  John- 
son on  "Whence  came  the  Dlffernt  Species  of  Varieties  of  Man?" 
published  later  in  the  Bulletin  and  which  proved  to  be  the  iast  of 
the  eighteen  monumental  papers  by  the  "Father  of  the  Academy." 
His  absorbing  devotion  and  study  of  his  fuugl,  especially  bis  exces- 
sive use  of  bis  microscope  by  tamp  light  by  which  he  nearly  lost 
the  sight  of  one  eye,  had  already  begun  to  break  down  his  health; 
«clatlc  rheumatism  also  began  to  cripple  him.  So  that  from  about 
tills  time  he  gave  up  his  practice  as  a  phyalan  and  began  the  long 
aeries  of  Invalid  years  of  which  he  has  now  almost  reached  the  end. 
This  paper  of  Dr.  Johnson's  on  the  evolutloa  of  man  was  Immediately 
followed  by  Professor  Winchell's  fine  tribute  to  Charles  Darwin  tn 
the  shape  of  resolutions  on  his  death  (printed  in  the  Bulletin,)  and 
Judge  Hemlup  was  appointed  to  prepare  a  memoir  on  the  life  and 
works  of  Darwin. 

After  some  discussion  at  the  June  meeting  "on  Insects  injurious 
to  shade  trees,  especially  the  elms  of  the  city."  Mr.  C.  L.  Herrlck 
gave  the  Academy  some  notes  of  bis  stay  in  Europe  during  the  pre- 
ceding months,  and  "Mr.  J.  Walker  called  attention  to  a  peculiar  in- 
fusorium recently  observed  by  him,  etc."  A  special  meting  was  call- 
fid  to  extend  an  invitation,  in  conjunction  with  the  enlisted  aid  of 
the  Board  of  Trade  and  ofDclala  of  the  city,  to  the  American  Associa- 
tion for  the  Advancement  of  Science  to  bold  its  next  yearly  meeting 
In  Minneapolis:  but  this  invitation  could  not  be  accepted.  "Professor 
'Wittchell  read  a  paper  on  'The  Bibliography  of  the  Mineralogy  of 
Minnesota,'  with  a  list  of  minerals  found  In  the  state,  with  their 
chief  localities."  (Published  in  the  Bulletin.)  At  the  November 
meting  "an  Interesting  paper  was  read  by  John  Walker,  chairman  of 
the  section  of  Microscopy,  giving  a  review  of  the  field  studied  by 
the  section  during  the  past  year.  The  work  covered  observations  on 
Bntomostraca.  nilcro-botany;  especially  Equlsetum  spores  and  outer 
cells  of  Utricularia  Tulgaris.  the  micro-fungi,  fresh-water  algae,  dia- 
toms, also  Infusoria,  rizopods  and  other  divisions  of  the  Protozoa, 
articulates,  etc."  The  last  meeting  of  ISSZ  found  the  Academy  and 
its  museum  again  on  the  West  Side,  after  only  one  year's  second 
sojourn  on  the  East  Side,  having  rented  a  room  44x80  on  the  third 
floor  of  Anthony  Kelly'a  Block.  110  Hennepin  avenue,  at  JIGO  per 
year.  The  expense  of  moving,  finishing  the  room  and  fitting  up  of 
new  cases  for  these  quarters  was  largely  met  by  the  activity  and 
generosity  of  Mr.  T.  B.  Walker,  who  had  been  a  member  of  the 
Academy  since  February,  1879,  had  been  chairman  of  the  sections  of 
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Geology  and  Astronomy  and  bad  been  a  trustee,  In  company  wltli 
Jas.  McQolrlcli,  among  otbers,  since  January,  1SS2.  Tbere  BboQid  be 
recorded  with  gratitude  the  fact  that  this  year  ot  1882  marked  the 
beginning  of  Dr.  A.  F.  Elliot's  eight  coneecuUve  years  of  able  leader- 
ship as  president  and  of  Professor  C-  W.  Hall's  fourteen  laborious 
and  efflclent  years  as  recording  secretary.  Besides  the  papers  al- 
ready mentioned  as  recorded  In  the  meetings  for  1SS0-1SS2,  inclusive, 
the  following  papers  or  abstracts  are  printed  In  Vol.  Ill  of  the  Acad- 
emy's Bulletin  covering  these  three  years; 

"The  State  and  Higher  Education,"  inaugural  address  of  1881,  by 
President  N.  H.  Winchell. 

"Some  Impurities  In  Drlnhlnc  Water,"  by  Prof.  Geo.  Weltbrecht, 
of  the  St.  Paul  Medical  College. 

"Industrial  Education."  by  Prof.  W.  A.  Pike,  of  the  University 
of  Minnesota. 

"Influence  of  Geological  Structure  on  History  In  tbc  United 
States,"  by  Prof.  A.  F.  Bechdolt,  of  the  Msnkato  Normal  School. 

"Is  the  Dakota  Related  to  the  Indo-European  Languages?"  by 
A.  W.  Williamson,  Ad'l  Professor  of  Mathematics  of  Augustana  Col- 
lege, Rock  Island,  111.;  formerly  one  of  the  original  charter  members 
of  the  Academy. 

"The  Classification  of  Languages"  and  "The  True  Method  of  Po- 
litical Economy,"  both  by  President  W.  W.  Folwell,  of  the  Univer- 
sity of  Minnesota. 

"The  Fixed  Stars,"  by  Prof.  J.  F.  Downey,  of  the  University  of 
Minnesota. 

"Some  Theories  of  the  Origin  of  Meteorites,"  by  Prof.  C.  W. 
Hall. 

"The  Spectroscope  In  Astronomy,"  by  Prof.  W.  W.  Payne,  of  Carl- 
ton College. 

"The  Duty  of  Scientific  Societies  4o  Aid  In  Practical  Sanitary 
Work."  by  Dr.  C.  N.  Hewitt,  Secretary  of  the  State  Board  of  Health 
and  Professor  of  Public  Health  in  the  University  of  Minnesota. 

"Some  Observations  of  Living  Cells,"  by  Prof.  S.  Calvin,  of  the 
State  University  of  Iowa. 

"Joseph  Priestly,"  by  Prof.  James  A.  Dodge,  of  the  University  of 
Minnesota. 

"Natural  Sciences  in  the  Public  Schools,"  by  Prof.  A.  P.  Bech- 
dolt, of  the  Mankato  Normal  School. 

"Physiology  and  Mental  Science,"  by  Prof.  A.  T.  Ormond,  of  the 
University  of  Minnesota. 

"The  Utilization  of  Sawdust,"  by  Prof.  J.  A.  Dodge. 

"Lake  Agassi! :   A  Chapter  in  Glacial  Geologj,"  by  Warren  Up- 

"The  Physical  Character  of  the  Sun."  by  Prof.  J.  F.  Downey. 

"A  Study  of  Recent  Comets,"  by  Prof.  W.  W.  Payne. 

"Some  Algae  of  Mlunesota  Supposed  to  be  Poisonous"  and 
Descriptions  of  Iowa  Uromyces."  both  by  J.  C.  Arthur. 

"Notes  on  Some  Pieces  of  Pottery,  and  Native  Alum  from  White 
Fish  Lake."  by  C.  W.  Hall. 

"On  the  Oxidation  of  Benzine  Derivations  with  Potaalum  Perri- 
Cyanlde  and  Caustic  Potash,"  by  W,  A.  Noyes. 
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"Meteorological  Statlstlce  for  Mtnneapolls  from  1S66  to  1S82," 
by  Wm.  Cheney. 

There  Is  fortunately  no  further  necesBfty  of  contlDufng  this  cat' 
alog  or  the  papers  HDd  dlecusslons  of  the  Acailemy  beyond  these 
first  ten  years  of  Its  existence,  for  from  this  time  on  an  outilne  ot 
the  Secretary's  record  book  has  been  printed  as  "Proceedlnga" 
through  the  thlril  and  fourtb  yotumea  of  the  Bulletin.  For  this  valu- 
able innovation  tbe  Academy  Is  Indebted  to  its  faithful  Secretary  and 
President,  Prof.  C.  W.  Hall.  As  we  can  therefore  trace  the  person- 
nel and  amount  and  character  of  the  scientific  activity  of  the  Acad- 
emy 80  easily  to  the  present  time  through  Its  printed  records,  there 
only  remains  the  mention  of  two  Important  historical  events  in  the 
Academy's  life. 

Already  in  February.  1880,  President  Hatch  had  "called  the  atten- 
tion of  the  Academy  to  a  proposition  to  erect  a  building  which  It  was 
proposed  to  consider  at  this  time,  concluding  by  calling  upon  Mr. 
R.  E.  Qrlmshaw  to  present  the  matter  more  fully."  On  Mr.  Grtm- 
Hhaw's  motion  that  a  committee  ot  five  be  appointed  to  consider  the 
■whole  subject  of  the  erection  ot  a.  building  he  was  appointed  chair- 
man and  associated  with  T.  B.  Walker,  S.  C.  Gale,  A.  B.  Jackson  and 
N.  H.  Wlnchell.  Nothing  more  is  said  In  the  records  of  this  plan 
until  November  ,1884,  when  It  was  resolved  through  Professor  Wln- 
chell's  motion.  "That  It  Is  the  sense  of  the  Minnesota  Academy  of 
Natural  Sciences  that  there  should  be  erected  a  Joint  building  for 
the  accommodation  of  the  Academy,  the  Athenaeum  and  the  Art 
Association,  and  that  this  Academy  will  gladly  co-operate  with  any 
parties  who  may  Inaugurate  a  general  movement  to  secure  this  event." 
This  resolution  Immediately  followed  mysterious  "communication  by 
Judge  Hemlup.  having  reference  to  a  public  building  to  be  built  for 
uniting  the  place  of  meeting  of  this  Academy  and  the  Athenaeum." 
Judge  Hemlup  moved  that  a  committee  ot  three,  of  whom  Dr.  Elliot 
should  be  one.  be  appointed  to  consider  the  matter  in  confernce  with 
tbe  trustees  of  the  Athenaeum  with  a  view  to  solicitation  of  funds 
from  the  public.  The  matter  was  further  brought  forward  in  a  let- 
ter read  by  Judge  Hemlup  from  (name  withheld)  a  friend  of  the 
Academy,  Dr.  Elliot  then  associated  with  himself  In  this  committee 
T.  B.  Walker  and  S.  C.  Gale, 

But  the  "Public  I-lbrary"  plan  for  the  co-ordination  of  these  three 
public  educational  functions  of  literature,  art  and  science  was  fin- 
ally executed,  and  on  October  a,  1889,  "the  Academy  met  for  the 
first  time  In  Its  new  quarters  In  the  Public  Library  Building;  fifty 
persons  were  present."  The  meetings  began  there  regularly  on  Jan- 
uary 16,  1S90.  when  Dr,  Hatch  moved  that  a  vote  of  thanks  be  ex- 
tended to  tbe  Library  Board  of  the  City  of  Minneapolis  "for  their 
prompt  and  generous  action  In  affording  quarters  for  the  Academy 
and  In  furnishing  cases  for  the  preservation  and  cxblbitlon  of  its 
collections.  Mr,  Edward  Gale,  In  seconding  the  motion,  spoke  In 
warm  and  hearty  words  the  appreciation  of  the  Institution  for  the 
ready  and  cheerful  action  of  the  Library  Board  towards  the  Acad- 
emy. The  motion  was  unanimously  carried."  But  before  the  Acad- 
emy could  get  away  from  the  Kelly  Block.  Mr.  Walker  again  came 
to  Its  rescue  by  contributing  (125  toward  the  $175.81,  which  Father 
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McQolrlck'B  peaceful  Had  faithful  service  aa  trustee  bad  at  last  effect- 
ed as  a  settlement  of  the  two  years'  arrears  of  rent  wltb  Hr.  Kelly. 

The  otber  hlatorlcal  event  Is  the  "Menage  Scientific  Expedition 
to  the  Philippine  Islands,"  the  Inception  and  history  of  which  Is  told 
In  the  Bulletin  "Proceedings"  from  April  8,  1890,  to  November,  1894. 
In  the  "PrellmlnaiT  Notes  on  the  Birds  and  Mammals  Collected  hr 
the  Menage  Elxpedltion,"  which  form  sixty-four  pages  of  the  first 
Issue  of  "Occasional  Papers"  of  the  Academy,  and  In  the  "Letters 
from  Dean  C-  Worcester  and  Prank  S.  Bourns,  forming  the  Menage 
Btapedltlon,"  In  pages  131-172  of  Vol.  IV.  of  the  Bulletin. 

The  collections  of  this  eipedltlon  have  become  celebrated.  They 
embrace  a  beautiful  group  of  stuffed  orangs,  said  to  be  the  best  In 
existence,  other  Philippine  large  animals,  numerous  alcoholic  speci- 
mens used  by  the  Zoological  department  of  the  University  of  Hlono- 
BOta,  and  the  finest  and  largest  collection  of  Philpplne  bird-sklfis  ex- 
tant, the  last  loaned  by  the  Academy  to  the  Honolulu  Museum  and 
used  by  Mr.  Bryan  In  his  work  on  the    birds  of  the    Pacific  ocean. 

The  project  of  this  expedition  was  brought  to  the  attention  of 
the  Academy  by  Mr.  H.  V.  WInchell,  a  college  friend  of  Messrs.  Wor- 
cester and  Bourns.  Mr.  Menage  was  visited  by  thes  three  enthu- 
Btaats,  and  on  condition  that  the  Academy  would  house  and  care  for 
the  collection,  Mr.  Menage  contributed  ten  thousand  dollars  for  ex- 
penses. 

I  cannot  close  this  historical  sketch  of  the  Academy  of  Sciences 
without  recording  a  couple  of  practical  inferences  which  have  grown 
out  of  my  leisurely  traveling  through  the  Academy's  history.  The 
first  inference  Is  that  the  Academy's  foundation  strength  lies  in  a 
love  for  the  knowledge  of  nature  right  about  us,  especially  of  our 
own  state.  This  love  of  nature  for  her  own  sake,  stimulating  vigor- 
ous physicians,  business  men  and  teachers  to  use  their  own  senses 
and  hungering  intelligence  to  know  about  the  plants,  birds,  fish,  wa- 
ters, woods,  prairies,  rocks,  bones  and  pottery, — all  this  to  better 
understand  our  own  Individual  relations  to  the  world  of  nature  and 
man  right  about  us, — such  was  the  strong  character  of  the  founders 
of  the  Academy  thirty-three  years  ago,  and  such  Intellectual  interests 
have  made  the  honorable  and  useful  record  of  the  Academy's  first 
generation  of  existence.  When  the  Academy  has  become  weakened 
or  desiccated,  the  cause  is  evident  in  the  loss  of  this  love  of  nature 
and  the  introduction  of  the  spirit  of  scientific  professional  ism.  For 
there  Is  a  professionalism  of  science  as  well  as  of  bodily  exercise. 
When  a  student  of  nature  becomes  so  morbidly  developed  that  his 
main  interest  la  In  displaying  his  accomplishment  or  prowess.  In  col- 
lecting an  ingenious  armor  of  apparatus  for  his  specialized  kind  of 
scientific  warfare,  and  then  takes  his  chief  scientific  exercia*!  in 
heating  his  competitors  for  good  salaried  positions, — such  a  scientific 
athlete  crushes  out  the  modest  love  of  nature — not  but  that  micros- 
copic spccIallstB  must  exist  in  the  machinery  of  a  true  university,  or 
bnt  that  much  genuine  amateur  disinterested  love  of  scIentlBc  exer- 
cise Is  scattered  here  and  there  nmong  the  professional  positions:  and 
the  Academy  ouslit  to  be  deeply  grateful  for  the  constancy  and  efll- 
clency  of  such  well-tried  experience  as  It  has  had  the  good  fortune  to 
gain.    But  Its  second  generation  of  life.  Judged  from  its  first,  must 
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And  Its  main  nourishment  tn  the  amateur  spirit  of  voluntary  Intel- 
lectual exercise  for  one's  own  stronger  eclentlflc  manhood. 

The  second  Inference  la  as  to  the  most  efficient  methods  of  ez- 
erclsing  this  lova  of  nature.  First  by  each  member's  bringing  Into 
the  monthly  meetings  the  finds  in  nature  which  have  given  him  per- 
Fonally  the  greatest  satisfaction.  Then  by  exchanging  these  nature- 
discoveries  the  members  were  mutually  educated  In  the  highest  way, 
— better  than  any  cut  and  dried  formal  course  of  study  could  do. 
The  bringing  In  of  real  specimens  tor  the  museum,  describing  them 
Informally  and  un technically,  was  the  best  stimulus  for  each  mem- 
ber's learning  more  In  his  special  field  of  nature.  The  wider  per- 
spectives of  the  application  of  all  these  bits  of  knowledge  to  oui^ 
selves,  as  preeminently  gathered  up  In  the  great  world-law  of  evolu- 
tion, has  often  been  presented  most  ably  In  the  presidential  addresses. 
And  the  most  that  any  guiding  officer  could  do  was  In  aiding  or  ar- 
ranging the  meetings  for  dlacusslous  and  papers;  his  most  stren- 
uous official  fidelity  is  unavailing  without  a  homogeneous  body  of  real 
lovers  of  and  workers  In  nature.  If  the  contribution  made  a  fairly 
complete  chapter  or  even  paragraph  of  knowledge  they  printed  their 
papers  themselves  to  exchange  with  similar  all  over  the  world. 
Here  again  they  happily  avoided  a  professionalism  which,  often  un- 
der the  glamor  of  artificial  light  or  obscurity,  too  often  extracts 
money  from  spectators  to  pay  for  publishing  their  personal  victories. 
The  range  of  the  Academy's  collected  studies  thus  naturally  con- 
fined itself  to  the  knowledge  of  the  nature  of  our  own  community 
and  state:  similar  scientific  societies  In  other  cities  and  states  mak- 
ing their  local  studies  and  exchanging  with  Minneapolis  and  Minno- 
sota.  The  more  abstract,  technical,  or  ultra-scientific  papers  found 
HItle  expression  in  the  four  volumes  of  the  Academy's  Bulletins; 
such  articles  should  go  to  the  few  highly  specialized  scientific  Jour- 
nals. 

Then,  besides  being  a  mutual  knowledge-eichange,  the  Academy 
made  Itself  helpful  to  a  larger  circle  through  the  educational  means 
of  its  public  museum  and  public  lectures.  Both  these  public  func- 
tions have  done  much  for  the  Intellectual  culture  of  our  city.  They 
require  more  financial  support  than  the  publishing  function;  hut, 
when  any  necessary  or  reasonable  plans  for  museum  growth  or  popu- 
lar scientific  lectures  were  made,  there  has  been  a  timely  and  gen- 
erous support  from  public-spirited  men  of  Intellectual  and  business 
force  of  character.  Where  there  has  been  scientific  Ideals  and  de- 
termination the  money  haa  never  failed.  Thousands  of  children  and 
adults  have  gotten  educational  culture  from  the  Academy's  collec- 
tions of  the  works  of  nature  and  of  nature's  children,  or  from  the 
Academy's  public  lectures  on  astronomy  or  physiology.  Along  with 
the  rich  opportunities  for  literary  and  art  culture  which  our  city 
generously  offers  to  Its  children  and  citizens  there  U  also  the  Indis- 
pensable need  for  the  complementary  side  of  human  culture  In  know- 
ing nature  about  us  at  first  hand.  And  this  function  the  Academy's 
museum  and  public  lectures  can  fulfill  as  none  of  our  other  educa- 
tional means  in  schools  and  colleges  try  or  can  hope  to  do. 

Thus  It  Is  profoundly  to  be  hoped  that  the  spirit  of  loving  to 
know  about  nature  for  her  own  sake  and  the  executive  ability  for 
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pursuing  thle  knowledge  for  its  own  culture-value  to  themselves  and 
to  the  communltf  may  be  sacredljr  honored,  preserved  and  extended 
In  the  life  ol  the  Academjr. 


Prepared  by  O.  W.  Oeatlun^,  Corresponding  Secretary. 
Aarau,    Switzerland. — Aarganlacben   naturforachenden   Oesellachaft   su 

Aarau.    Mtttellungen:   X;   XI. 
Adelaide,  South  Ausfralio.— Royal  Oeogr^hlcal  Society  of  Australasia. 

Proceedings:  VIII. 
Agram,  Hungary. — Jugoslavenska  Akademlja. 

Ljetopls:   XIX-XXIII.  Rad.  158-161.  163,  165,  167.  169,  171,  173, 

176,  177. 
Albany,  N.  Y. — State  Educational  Department:     Annual  Report,  I.  II. 

State  Llbrar?:  Bulletin.  Nos.  SG.  87,  91.  93,  97.  99,  100. 

State  Museum:    Annual  Report,  56,  57;   Bulletin,  77-87.  89,  91, 

93-97,  99,  100,  102. 

University  of  N.  Y.    Annual  Report,  1905. 
Altenburg,  aerraany. — Naturf orach  en  de  Gesellachaft  des  Osterlande. 

MIttelluneen:   XI,  XII,  XIII. 
Amiens,  France,— Socl6t6  Llnn^enne  du  Nord  de  la  France. 

Bulletin:  XV-XVIII;   Memolrea.  XI. 
Ann  Arbor,  Mich. — Academy  of  Science.    Reports:  I-VI,  IX,  X. 

University  of  Michigan.     Bulletins,  1905-1909. 
Aattin,    Texaa. — Teias   Academy  of  Science.    Transactions:    IX,  X. 
Baltimore,  Md. — Johns  Hopkins  University.    Circulars:    1905-1909. 
Baltimore,  Md. — Peabody  In3tl<.ute.    Annual  Reports:  38,  41. 
Bamberg.   Germany. — Naturforschende  Gesellschaft   In   Bamberg. 

Berlcht:    XIX.  XX. 
Barcelona,  Spain.— Real  Academla  de  Clenclas  y  Artes  de  Barcelona. 

Boletln:    II:    6-11,     Memorlas;    V,    2-27;    VI,    1-33;    VII,    1-17; 

VIII,  1-6.     Nomena:   1901.1908. 
Basel,  Switzerland. — Naturforschende  GeBellachaft  la  Basel. 

Verhandlungen:     XV.  3;  XVI-XIX;  XX,  1. 
Belfast.   Ireland. — Natural   History   and   Philosophical   Society. 

Report  and  Proceediuga:     1903-1906. 
Bergen,   Norway. — Bergens  Museum.    Aarsberetning:    1904-1906.  Aars- 

bog:  1904:  2,  3.     1905;  190G;  1907:   1.  2.    Meeresfauna  von  Ber- 
gen;  1-111. 
Berkeley.  Co  J.— University  of  California. 

Publication:   I:   8;   II:   1-2.     Chronicle:  X,  3,  4. 
Berlin,  Qermany. — R.  Frledlander  A  Sohn. 

Naturae  novltates:   1904,  19-24;   1905-1908;  1909,  1-6. 
Beiera,  France. — Societe  d'  Etude  des  Sciences  Naturelles  de  Bezlers. 

Bulletin;   XXVIXXIX. 
Bogota.  (70 lom 6 in.— M In isterlo  de  Obras  Publicas. 

Revista:   I,  8-12;  II;  III;   IV,  1-9. 
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Bologna,  Italy.— Reaie  Accademia  delle  Sctenze  dell'  Instltuto  dl  Bolog- 
na.   Memorle;   8er.  5,  X;   Ser.  6,  I-V.    Rendlconto:   VII-XII. 
Bombay,  India. — Royal  Asiatic  Society.  Bombay  Branch. 

Jonmal;   XXII;   XXIII;  Centenary  Memorial  Volume. 
Bordeaux,  France. — Faculty  dee  Sciencee,  Laboratolre  de  Botanlque. 

La  Dlatomle  Blene. 
Boaton,  Mast. — American  Academy  of  Arts  and  Sciences. 

Proceedings;    XL,    11-24;    XLI.   1-36;    XLII,   1-29;   XLIII,   1-21; 

XLIV,  2.  3,  6-26;  XLV,  1. 
Boaton,  Mass. — Boston  Society  of  Natural  History. 

Proceedings:  XXXII.  3-12;  XXXIII,  2-9;  XXXIV,  2-7. 
Bon  ton,  Mast. — Massacbusetts  General  Hospital. 

Publications:   I,  1-3;   II,  1.    The  fruits  of  medical  research,  C 

W.  EUot.    A  consideration,  etc.,  W.  H.  Walsh. 
Botton,  Mais. — Massachu setts  Horticultural  Society. 

Transactions:  1904,  2;  1905-1907;  190S,  1. 
Boulder,    Col.— University   of  Colorado.    Dept.    Psychology:    II,   S,   3; 

III,   1,  2.     Studies:   11.  3.  4;   III-VI. 
Boxeman,  afont.— Montana  Agricultural  College. 

Science  Studies:  I,  1-3. 
BraunschKeig,   Oermany. — Vereln  fiir  Naturwissenschaft. 

Jahresberlcht:  XIV. 
Brisbane.  Queensland.— (jeologlcal  Survey  of  Queensland. 

Publlcalions:   Nos.   196-206,  207-212.  214-216,  219. 
Brisbane,  Queensland. — Roya]   Society  of  Queensland. 

Proceedings:   XIX,  XX'. 
Brooklyn.  N.  Y. — Brooklyn  Institute  of  Arts  and  Sciences. 

Cold  Spring  Harbor  Monographs:     1,  3-7  9,  10. 

Science  Bulletin:    I,  4-S,  11-16. 
Brunn,  Austria. — Naturforschenden  Vereln  In  Brunn. 

Verhandlungen:    42.    Bericht:    22. 
Bruxelles,  Belgium. — Soci6t6  royale  de  Botanique  de  Belglque. 

Bulletin:  XLl-XLV. 
Bruxelles,  Belgium. — Soci6tS  beige  do  MIcroscople. 

Annales:   XXVI,  XXVIll. 
Bruxetlen.  Be[£ft«m.— Soclfit^  Royal  Zoologlque  et  Malacologique  de  Bel- 
glque.   Bulletin:  1903-1906. 
Bruxelles,  Belgium. — Socl€t6  SclentlQque  de  Bruxelles. 

Tables  analytique  des  Annales  et  Revue.  1876-1901. 
Budapest,  Hunpary.— Ungarlsche  OmUhologlsche  Centrale. 

Aquila:  XI -XV. 
Buenos  Aires.  Argenlina. — Mlnlsterio  de  Agrlcultura  de  la  Republics 

Argentina.    Boletln:   VII,  3;   Vlll,  3,  4;   IX,  1,  2. 
Buenos  Aires,  Argentina. — Museo  Nacional  de  Buenos  Aires. 

Annales:   V-X. 
Buenos  Aires,  Arcrentina.— Socledad  ClentlQca  Argentina. 

Anales:  LVIII,  4.6:  LIX-LXVI;   LXII,  1-5. 
Calcutta,   fndia.— Geological   Survey   of   India. 

Himalaya  Mts.  and  Tibet:   1-IV. 

Memolft:   XXXII,  4:  XXXIV.  4;   XXXV.  3;   XXXVl,  1,  2. 

Palaeontologia  Indlca:    II,  2-6;   III.  3;   V,  1-3. 

Records:  XXXI,  3,  4;  XXXII-XXXVII;  XXXVIII,  1,  2. 
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Cambridge.  Mass. — Harvard  College  Observatory. 

Annals:  XLVII.  1;  L;  LII,  2;  LIII,  5-9;  LIV;  LV,  1;  LVI,  14; 
LVII,  1,  2;  LIX,  1.  2;  LX,  1-5.  9;  LXl,  1;  LXII,  1;  UOV. 
1-3. 

Annual  Reports:  1904-1906. 

Circulars:  88-142. 
Camttridge,  Mass. — Museum  of  ComparatlTO  Zoology. 

Bulletin:  XLVIII,  3. 
Cameron,  La. — Gulf  Biological  Station. 

Bulletin:  7  and  13. 
Cape  Town,  Boutli  Africo.— South  African  Philosophical  Society. 

Transactions:    XIII.  pp  2S9-546;    XV.  3-6;   XVI,  1-&;    XVII,  1; 
XVIII,  H. 
Ca««el,  Germany. — Verelo  fiir  Naturkunde. 

Abbandlungeo  uad  Berlcht:   XLIX-LI. 
Catania.  Italy. — AccademlA  Gtoenia  dl  Scienze  Naturall. 

Bollettino:    LXXXIII-LXXXVIII. 
Chapel  Hill,  N.  C— Ellsba  Mitchell  Scientific  Society. 

Journal:  XXI-XXV. 
OhatJtam,  N.  B.,  Canada.— Mi  ram  tchi  Natural  History  Association. 

Proceedings:  No.  G. 
Chicago,  III. — Chicago  Academy  o!  Sciences. 

Bulletin:  III,  1,  2;  IV,  2;  VI;  VII.  1.    Special  Bulletin  No.  2. 
Chicago,  III. — Field  Columbian  Museum. 

Publications:    94.  98,  101.  104-134.. 
Chicago,  III. — John  Crerar  Library, 

Annual  Reports:  X-XIV. 

List  of  Cyclopedias  aad  Dictionaries.    A  list  of  books  exhibited. 

Handbook,  1907.    Llat  of  books  Id  reading  room. 
Chriatiania,  Norway. — Vldenskabs   Selakab   1   Cbrlstianla. 

Porhandllnger:  1904-1908. 

Skrifter;  1904-190S. 
Ohur,  BwitzerUmd. — Natnrforschende  Gesellschaft  Oraubflndena. 

Jahreeberlcht:   XLVII-LL 
Cincinnati,  Ohto.^<; Inclnnatl  Society  of  Natural  History. 

Journal:  XX,  5-7;  XXI,  1. 
Cincinnati.  Ohio. — ^Lloyd  Library  of  Botany. 

Bulletin:  VIl-XI. 

Mycologlcal  notes:  XV-XXIX. 
Colorado  Springs,  Colo.- — Colorado  College. 

Publications:    24-26;    29-33;    36,  37,  39,  42,  44. 
Colitrntiia.  Jfo.— Laws  Observatory. 

Bulletin:  II-XVI. 
Columbia,  Afo.— University  of  Missouri  Library. 

Bulletin:  VIII,  E. 

Studies:  I.  1,  2;  II,  1. 
Columbus,  Ohio. — Geological  Survey  of  Ohio. 

Bulletin:   II-VIIL  • 

Ooncameaii,  France. — Laboratolre  Maritime  de  Concameau, 

Travauz  sclentlflaues:    I,  1-5. 
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Davenport,  lotoa. — Davenport  Academj'  of  Sciences. 

Proceedings:  IX-Xl;  XII,  pp.  96-222. 
Denver,  Col.— Colorado  Scientific  Society. 

Proceedings:  VII,  pp.  341-346;  VIII,  pp.  1-122;  IX,  pp.  6-268. 
Dei  Moines,  Iowa. — Geological  Survey  of  Iowa. 

Annual  Report:  XV-XVIII, 
Des  Moinet,  lomt. — Iowa  Academy  of  Science. 

Proceedings:   XII-XV. 
Dorpat.  ItuM{a. — Naturforscher  GesellBchaft  bel  dor  Unlversltftt  Jutjer. 

Archlv:  XII,  3;  XIIl,  1. 

General  Register  zu  I-XIV.    Namenregister,  III-XIV. 

Schriften:   XIII-XIX. 

aitzungaberichte:  XIII,  3;  XIV-XVII. 
Dumfries,  Bcotland. — Natural  history  and  Antiquarian  Society. 

Transactions:   XVII.  3-5;  XVIII-XX. 
East  Lansing,  Mich. — ^Micliigao  State  Agricultural  College. 

Bulletin:  Nob.  221-256.    Special,  36. 
Ekaterinburff,  Russia. — Socl6t6    OuraUenne    des    Amis    dee    Science* 

Naturelles.    Bulletlo:    XXII-XXVIII. 
Emden,  Germany. — Naturtorscbende  Gesellschaft 

JahreBberlcht:  LXXXVIII-XCII. 
Ftrenze,  Italy.— Biblloteca  Nazlouale  Centrale  dl  Firenze. 

Bolletino:  Nos.  49-107. 
Fribourg,  Switzerland. — Societfi  Prlbourgeolee  dee  Sciences  Naturelles. 

Bulletin:  XII-XVI. 

Memolres:   Bot  I.  7-9;  II,  1-5;  III,  1.    Chem.  II,  24;  III,  1-2. 

Geogr.  IV,  1-3;  Bacter,  I,  1. 
Qenive,  8wntzerland.—Soci6t6  de  Gtegraphle  de  Qeodve. 

Le  Globe:   XLIV-XLVIII. 
Olasgow,  Scotland. — Natural  History  Society  ol  Glasgow. 

Transactions:  VI,  3;  VII,  1-3;  VIII,  1. 
Odrlitz,  Oermanjf. — Naturforschende  Gesellschatt  zu  Octrlltz. 

Abbandlungeo:  XXIV-XXVI. 
Granville.  Ohio.    Scientific  Laboratories  of  Denlson  University. 

Bulletin:  XIII,  pp.  1-166;  XIV,  pp.  1-287. 
Oras,  Austria. — Naturwissenschaftltcher  Vereln  ffir  Steiermark. 

Mlttellungen:   XLI-XLV. 
Oreifswald,  Qermany. — NaturwlBsenschattUcher  Vereln. 

Mlttellungen:   XXXVI-XL. 
Oroningen,  yetherl. — Naturkundig  Genootscbap  Gronlngen. 

Verslag:    1904-1908. 
Quiret,  Fran ce.^Societe  des  Sciences  Naturelles  de  la  Crense. 

Memolree:  XV;  XVI,  1. 
Table  Generale,  Tome  I-XV. 
Havana,  Cuba. — Academla  de  Clenclas  Medicas,  Flslcas  y  Naturales. 

Annalee:  XLII-XLV. 
Halifax,  Canada. — Nova  Scotia  Institute  of  Science. 

Proceedings  and  Transactlone:  XI,  1,  2. 
Haile,  Qermany. — Leopoldlno-Carollnlsche  Akademle  der  Naturforscher. 

Abhandlungen:  LXXXI,  1;  LXXXIV,  3. 

Leopoldlna:    XXXVIII-XLI., 
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Hamilton,  Canada. — Hamilton  Scientific  Aasoclation. 

Journal  and  Proceedings:  XX-XXIII. 
Harlem,  Netherl. — Musee  Teyler. 

Archives:  IX.  1-3;  X,  1-4;  XI.  1,  8. 

Cat  du  Cabinet  Numlsmatlque. 
Helaingfors,  f in/and.— Soctetas  Sclentlpirum  Fennlca. 

Bulletin:  XV;  XVI. 

Bidrag  LXIV-LXVI. 

Overslgt:  XLVII-L. 

Fmiands  Natur  och  Folk.    Festschrift  Palm^n,  I;   II. 
Hermanstadt.  A-tulria. — Slebenburglscher  Vereln  fttr  Naturwissenscliaf- 

ten.    Verhandlungen  und  Mlttelluogea:  LIII-LVIII. 
IndianapolU,  Ind. — Academy  Of  Natural  Sciences. 

Proceedings:  19  OS. 
Indianapolis,  ini2.— Indiana  Geological  Survey. 

Annual  Report:  XXIX-XXXl. 
Innsbruck,  Awtrto.— Naturwlsaenschaftllch-medlclnlscher  Vereln. 

Berlchte:  XXlX-XXXI. 
lovM  City,  loioa. — -State  Hletorlcat  Society  of  Iowa. 

Journal:   III.  1-4;  IV.  1. 
loica  City.  Iowa. — University  of  Iowa. 

Bulletin:  1905-190S. 
Irleatak,    Rustxa. — East    Siberian    Section    of    the    Imp.    Geographical 

Society.    Report:  XXXVI,  XXXVII. 
Irleutsk,  Russia. — East    Siberian    Section    of    the    Imp.    Geographical 

Memolres:   XXXVIII-XL. 

Proceedings:   X9O4-1906;   1906-1907. 
Eharkot,  Russia. — Soclfitfi  des  Naturallstes  a  1'  Unlverslte  de  Kbarkot 

Travaui:  XXXVIII.  1,  2;  XXXIX.  ];   XL,  1.  2. 
Kief,  £u««ja.— Society  des  Naturallstes  de  Kief. 

Memolres:  XVIII;  XIX;  XX.  1-3. 
Kiel,  Germany. — Naturwlssenscbattllcher  Vereln  Mr  Schleswie-Holsteln. 

Schrlftcn:  XIII.  1,  2;  XIV.  1.    Register  zu  I-XII. 
Kiobenhavn,  Denmark. — Naturhlstorlsk  Forenlng. 

Meddelelser:    1905-1907. 
Krakan.  Au«(ria.— Academie  des  Sciences. 

Rosprawy:  111-VlII.  A  et  B. 

Conspectus  florae:  I  et  II. 
Landshut.  Germany. — Naturwlssenachaftlicber  Vereln  Landshut 

Berleht:  XVIII, 
La  Plata,  Argentina.— Direccion  General  de  Estadlsttca. 

DemographU:   1900-1902. 
Lausanne.  BuHtzerland. — ^ocl6t6  Vaudotse  des  Sciences  Naturallee. 

Bulletin:     CXLIX-CLXVI. 
Lawrence.  Kana. — University  of  Kansas. 

Science  Bulletin:  III,  1-6;  VII,  5.  10;  IX,  5. 
Le  Havre,  France.-~aocUt6  O6oloslque  de  Normandle. 

Bulletin:     XXIV-XXVII. 
Liige,  Belgium. — Society  gteloglque  de  Belglque  k  LKge. 

Bulletin:  XXXI-XXXII. 
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lAma,  Peru. — Socledad  Qeograflca  de  Lima. 

Boletin:  XV,  2;  3,  4;  XVIII;  XIX,  4;  XXI,  3;  XXIII,  1,  S. 
Lincoln,  Neb. — University  of  Nebraska. 

Studies:  IV,  4;  V-VIII;  IX.  1-3. 
Liabonne,  Portugal. — Socledade  PortuguAaa  de  Scl6iiclas  Naturals. 

Bulletin:  I,  1-*;  II,  1-3. 
Liverpool,  Enoland. — Liverpool  Oeosraplilcal  Society. 

Proceedings:  XLV. 
LUnebero,  Oermanv. — Natnrwiseenachaftllcher  Verein, 

Jahreshefte:   XVIL 
Jfodiaon,  Wise. — Wisconsin  Academy  of  Science,  Arts,  and  Lietters. 

Transacttona:  XIV,  2;  XV,  1,  2. 
Madiaon,  Wise. — Wlaconaln  Geologtcal  and  Natural  History  Surrey. 

Bulletin:  XIV-XX.    Road  pamphlets,  1-4. 
Manchester.  England. — Manchester  Literary  and  Philosophical  Society. 

Memoirs  and  Proceedings:  XLIX-LIII. 
Manila,  Philippine  Islands. — Bureau  ot  Science. 

Publications:   XXV,  XXXIV,  XXXVI. 

Journal  ot  Science:   I,  1;  III,  3.    Mineral  Resoarces,  1907. 

Ethnological  Survey:  II,  1. 
Melbourne.  Victoria. — Public  Library,  Museiuns,  and  National  Gallery. 

Catalogue  ol  current  periodicals,  190G. 
Mebe,  Germany.    SoclStfi  d'  Hlstolre  Naturelle. 

Bulletin:  XXIV. 
Mexico,  Mexico. — Instituto  Geol6glco  de  Mexico. 

Boletin;   XXI-XXVI. 

Parergones:   I,  6-10;  II,  1-10;  III.  1,  2. 
Mexico,  dfezlco.— Socledad  de  Creogr=.Ba  y  Bstadlstlca. 

Boletin:    I,  1-lZ;    II,  1-6. 
Milu>aiHeee,  Wise. — Public  Museum. 

Annual  Reports:   XXIIIXXVL 
Milujaukee,  Wise. — Wl scons ia  Natural  History  Society. 

Bulletin:  III,  4;  IV,  1-4;  V,  1-4;  VI.  1-2;  VIL  1-2. 
Montevideo,  Vruguav- — Museo  Naclonal. 

Anales:    II;    III,  1-3. 
Montreal,  Canada. — Natural  History  Society  of  Montreal. 

Records:    IX,   3-5- 
Motcou.  Russia. — Society  Imperlale  des  Naturaltstee  de  Moscon. 

Bulletin:    1903,  4;   1904,   2.4;   1905-1909. 

Memolres;   XVI,  3,  4;   XVII,  1. 
MUntter,  Qermany. — ^Wesfftllscher  Provlnzial  Verein  filr  Wlsseoschaft 

and  Kunat    Jahresberlcht,  XXXV,  XXXVI. 
VafOli,  Italy.— Museo  xoolt^co  della  R.  University  dl  Napoll. 

Annuarlo:  I. 
VapoU,  Italy. — Reale  Instituto  d'  Incoragglameato  dl  Na^mll. 

Annuarlo:  1904. 

Attl:  1908. 
Neuch&tel,  Btoitzerland. — SoclStfi  Neudiatelolse  des  Sciences  Naturelles. 

Bulletin:   XXIX-XXXIV. 
Weioorfc,  N.  J.— New  Jersey  Historical  Society. 

Proceedings:    III,  2-3;   IV,  1-2;   V.  i-3;   VI,  1-3. 
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Sew  7ork,  N.  T.— American  Geographical  Socletr- 

BuUeUn:   XXXVI-XL;  XLI,  1-11. 
New  York,  if.  Y. — ^Llnnaean  Socletr  of  New  Tork. 

Abstracts:    XV-XIX. 
TfiimVerg,  Qermany. — Naturforschende  Geseltechaft  to  Nttmberg. 

Mlttellungen:  I,  1-6;  II,  1. 
H^mbero,  Germany. — Naturforschende  Oesellschaft  In  NQmberg. 

Abhandlungen:  XV;   2,  3;   XVI;   XVll. 

Jahresberlcht:    1904-1905. 
Oberlin,  OhU). — Oberlln  College  Library. 

Laboratory  Bulletin:  XIII-XV. 

Wilson  Bulletin:  XI.  2-4;  XII-XV;  XVI,  1. 
Oporto,  Portugal. — ^Academla  Polytecbnica  do  Porto. 

Annales:   I-IV. 
OsnabrUck,  Oermany. — ^Naturwissengchaftllche  Vereln. 

Jahreeberlcbt:  XVI. 
Ottatoa.  Canada. — Department  of  Martoe  and  Fisheries. 

Report  Meteor.    Service:    1904. 
Ottawa,  Canada. — Oeo logical  Survey. 

Annual  Reports:   1904-190S. 

Papers:  923,  949.  953.  958,  959,  968,  971,  977.  979,  980,  982,  98S, 
980,  988.  996,  1017,  1021.  1028.  1030,  103G,  1060,  1073,  107B. 
1081,  1085. 

Mineral  products,  annual  Report,  1906. 

J.  W.  W.  Spencer;  The  Falls  of  Niagara. 

E.  J.  Chambers:   Canada's  fertile  Northland. 
Padova,  Italy. — Accademla  Sclentlflca  Veneto-Trentlno-Istrlana. 

Attl:  I,  4;  II-V. 
Farit,  France. — Museum  d'  Histolre  Naturelle. 

Bulletin:    1904,  7,  8;    1906-1908;   1909,  1-3. 

Notulae  Systematlcae:    pp.  1-96. 
Philadetpliia,  Pa. — Academy  of  Natural  Sciences  of  Philadelphia. 

Proceedings;  LVI,  3;  LVII-LX;  LXI,  1,  2. 
Philadelphia,  Pa. — Zoological  Society  of  Philadelphia. 

Annual  Report;   XXXIII-XXXVII. 
Pisa,  Italv-    Socleta  Toscana  dl  SclenEs  NaturalL 

Attl:  XIV,  6-10;  XV.  1-5;  XVI,  1-3;  XVIII,  1-4. 
Pitt/sbaTgh,  Pa. — Carnegie  Museum. 

Annals:  II,  3;  III.  1,  2,  4;  IV,  1-4;  V,  1;  VI,  1. 

Annual  Report:    X-XII. 

Pounder's  Day:  1907-1909. 

Memoirs:  II,  5-10;  III.  2;  IV.  1,  4.    Memorial  celebration,  1908. 
Portici,  Italy. — Laboratorlo  dl  Zoologla  generale  e  Agrarla. 

Bollettina:   I-III. 
Porl  Lowit,  Mauritius. — Royal  Alfred  Observatory. 

Annual  Report;   1904. 
Pottghkeepsie,  N.  Y. — Vassar  Brothers  Institute. 

Bulletin:  I,  IL 

Reprint:  Constitutional  Convention  of  State  of  Nev  York. 

Reprint:  Dutchess  County,  New  Tork.    I  and  II. 
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Prague,  BoMmia. — Socletaa  SclentiKrum  Bohemlca. 

jKhreeberlcht:    1903-1908. 

SlUungsberfchte:  1903:1908. 
Piua,  indta.— Agricultural  ResearcU  Jnatltute.^ 

Annu&l  Heport:  1904-1906. 

Memolre,  Bot.:   I.  1-6;  II,  1-8.    Bntom.  I,  1-6;  II,  1-7. 

First  Report  on  Prult  Bzperlmenta  at  Pusa. 
BegeTubvTB,  Germany. — NaturwtsBenscbaftl teller  Vereln. 

Berlchte:  X,  XI. 
ReicJienierg,  Bohemia. — Veretn  der  Naturtreunde  lu  .  Relclienljerg. 
;•    ,      Mlttellungen:    XXXII,  XXXVIII,  XXXIX. 
Riga,  RuBiia. — Naturforaclier-Verela  zu  Riga. 

KoireepondenBblaft:  XLVII,  XLVIII. 
JNo  de  Janeiro,  Braxil. — Museu  Nacional  do  Rio  de  Janeiro. 

ArchlTos:  XI-XIII. 
Xocheater.  If.  y^— Rochester  Academy  of  Sciences. 

Proceedlnga:  III,  pp.. 231-344;  IV,  pp.  149-231. 
Roverto,  Anttria. — I.  R.  Accademia  degU  Agiati  la  Rovereto. 

Attl:  X  3.  4;  XI-XIV;  XV.  1.  3. 
San  Frandtco.  Cal.    California  Academy  of  Sciences. 

Proceedings:  Geo).  II,  2;  Z00I.  V,  1-3. 

Dr.  Hans  Herroan  Bebr. 

Memorials  of  Dr.  H.  W.  HarknesB  and  William  Alvood. 
Bontiaoo.  Chile. — Society  Sclentlflquo  du  Chill. 

Actes;  XV,  1,  2;  XVII;  XVIII. 
Bao  Paulo,  Brazil. — Socledade  Sclentlflca  Bao  Fauto. 

Heylsta:   I.  14;  11.  1-7.  9'12;   III,  9-12. 

Relatorlo:  1903. 

Estatutos:  1904. 
St.  Oall,  fiiclteerland.— Naturwiaaenechaftllcbe  Oeaellsobaft  in  St  Gal- 

len.    Jahrbucb:    1903-1905. 
8t.  JoJin,  N.  B. — Natural  History  Society  of  New  Brunswick. 

Bulletin:  XXIII,  XXIV. 
Bt.  Louia,  Mo. — St  Louis  Academy  of  Science. 

Transactions:    XIV,    7.    8;    XV,    1-6;    XVI,    1-9;    XVII,    I,    8; 

XVIlI,  1-4. 
Bt,  Louis,  Mo. — MlsBOuri  Botanical  QarJen. 

Annual  Report:  XVI-XIX. 
Bt.  Paul,  JUtnn.— Minnesota  Historical  Society. 

Annual  Report:  Xlll. 

Collections:  X,  1.  2;  XI-XIII. 
St.  Fetersbourg,  Rusiia. — Cemltfi  GUologlque. 

Bulletin:  XXII.  5-10;  XXIII-XXV;  XXVI;  1-3.  8-10;  XXVII. 

Memolres:   III;  X-XI;  XIII-XXXVIII ;  XLI-L. 
Bt.  Peterabourg,  Russia. — Academie  Imp.  des  Sciences  de  St.  Petere- 

bourg.    Bulletin:   XVII,  5;  XVIII-XXIV;    1907-1908;    1909.  1-17. 

Memolres:  XIII,  6;  XIV,  4.  6.  8-10;  XV,  1,  4,  6,  11;  XVI,  1,  ^  B, 
7,  8,  11;  XVII,  1;  2,  6;  XVIII,  1-8,  1M3;  XIX,  1.  16,  11; 
XX.  1.  3.  6,  6.  8;  XXI.  1,  2,  3;  XXII. -2,  4;  XXIII,  4. 
St.  Feterahovrg,  Rmsia^—Bocliti  Imp.  Minfralogique  &  St  P«tersbon% 

Materlallen:  XXII,  XXIII. 

Verbandlungen:  XLI,  2;  XLII-XLV^ 
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8emur-en-Aaxoia,   France. — Soctetfi   des  Hlatorlques  «t  NataraUe>  dfl 

Semur.    Bulletin:  XXXIII-XXXV. 
Btavanger,  h'oruiav.— St&vanger  Museum. 

Aarshefte:  1904-1908. 
Btocktiolm,  Sweden.    Entomologlska  F5renlnseD. 

Tldahrirt:    XXV-XXIX. 
StockAolm,  Sweden. — SverlccB  Geolo^ka  Undersaknlng. 

UaderaOknlngar:   S.  C.  CXCV-CC. 
Stockltoltn,,  Sioeden. — Sveuska  Veteuskaps  Aka.lemlen. 

Arabok:  1905-190S. 

ArchiT:   Mat.  I-IV;   V,  1,  2;  Kem.  MI;   III,  1,  2;   Bot.  Ill,  i; 
IV -VII:   Vni,  1-4;    Zool.  II-V. 

Les  Prix  Nobel  i   1001-1906. 

Med.  Noble  Institute:  I,  1-7;  12.  13. 
BtroMbwg,   Oermany. — Gco!cgiBchen   Landes-UnterBUchuDg  von  Elsasa- 

Lothrlngen.    Mlttellungea :  V,  5;  VI;  VII,  1. 
Sydney,  2f.  8.  Wales.— -Auetral Ian  Museum. 

Annual  Report:     1903-1907. 
Bv^ney.  2f.  S.  Wales. — Geological  Surrey  of  New  South  Walea. 

Annual  Report:  1S04-190S. 

Mineral  Rescurcee:  XI,  XII,  VI   {Secoad  Ed.) 

Records:  VII,  4;  VIII,  1-4, 
Sydney,  N.  S.  Wales. — Royal  Society  of  New  Soutli  Wales. 

Journal  and  Proee«dtnga:  XXXVII-XLI. 
Thorn,  Oermany. — Copernicus  Vereln  fUr  Whseuschaft  und  Kunst 

Mtttellungen:   XIV-XVI. 
Topeka,  Eansa: — Kansas  Academy  of  Science. 

Transactions:   XX,  1,  2;   XXI  1. 
Torino,  Italy. — Muaea  dl  Zoologla  e  dl  Anatomla  comparata  della  R. 

UnlverBita.    Bollettino:    XIX-XXIII. 
Toronto,  Canada. — Canadian  Institute. 

Transactions:  VIII,  1-3. 
Toronto,  Canada.- — ^Meteorologlcal  Service  of  Canada. 

Annual  Report:  1903-190&. 
Touloute,  France. — AcadSmie  des  Sciences,  Inscriptions  et  Belles-  Let- 

trea.    Memolres:    IV-VII. 
Trencain,  Huwfforid.— NaturwleBenHChaftllclier  Vereln. 

Jahreaheftei     XXIX,  XXX. 
Tufta  College.  Mass. — Tufts  College  Library. 

Studies:  11,  1-3. 
Vp»ala.  Sweden. — Geological  Institute. 

Bulletin:  XI-XVI. 
TJrbana.  III. — Illinois  State  Laboratory  of  Natural  History. 

Bulletin:  VII,  4-9. 
Warren.  Pa. — Warren  Academy  of  Sciences. 

Annual  Report:  1908. 

Transactions:  1903-1907. 
Wathington,  D.  0. — Bureau  of  American  Ethnology- 
Annual  Report:  XXI-XXVI.  

Bulletin:    XXVIII,  XXIX,  XXXIII-XXXV,    XXXVIII,    XXXIX, 
XLI.  XLII. 

Handbook  of  American  Indiana,  part  1. 
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WwhiHglon,  D.  C— Weather  Bureau. 

Bulletin:  XXXV;  I,  1-2;  R. 

Mount  Weather  ObBerratory:  I,  4;  11,  1-2. 

RalDtall  Charts:  I-V. 

Weather  Review:  XXXII,  10-13;  XXXIII-XXXVl;  XXXVII,  !-«. 
Waaliington,  D.  C— United  States  Genlogical  Stirvey. 

Annual  Report:  XXV-XXIX 

Bulletin:    334-240;    242-294;    296-298;    300-301;    303-380;    382-3S6; 
387;    388;    394;    401. 

Mineral  ReBourcee:  1903-1907. 

Monograph:   XLVII-L. 

Professional  Paper:  £9-61;  53<64;  66-64;  66. 

Water  Supply;    99-100;    106-160;    162-183;   186-226;   228-232;   £94- 
235;    242. 
'Waaltington,  D.  C— United  States  National  Museum. 

Annual  Report:    1905-1908. 

Contribution  to  Herbarium:  VIII,  4;  IX;  X,  1-7;  XI.  1-4,  7-10; 
XIII,  1. 

Bulletin:    L,  3.  4;    LIII,  1,   2;    LIV;    LV;    LVI.  1;   LVIl-LXI; 
LXIII-LXVI;   LXVIII. 

ProceedlngB:   XXVII I-XXXVI. 
WatUinoton.  D.  C— United  States  Patent  Office. 

Annual  Report:    1904-1907. 

Gazette:  CXIII,  9;  CXIV-CXLVIII;  CXLIX.  1-3. 
Woiliington,  D.  C. — Smithsonian  Institution. 

Annual  Report:   1903-1906. 

Special  Bulletin,  1906. 

American  Hydrolda,  1,  2.    Oceanic  Ichthyology,  1,  2. 
Wien,  Austria, — Naturwlssenschaftllcher  Verein. 

Mitteliungen:    II,  9;    III-VI. 
Wien,  Austria. — Verein  der  Oeographen  an  der  Unlversltit. 

Berfcht:    IV.  V. 
Wietbaden.  Oermanj/. — Nassaulscher  Verein  fQr  Naturkunde. 

JahrbUcher:   LVII-LXL 
Winnipeg.  Canada. — Manitoba  Historical  and  Scientific  Society.  ' 

Annual   Report:    1904-1906. 

Transactions:   LXVII-LXXII. 
ZUrich,  Switzerland. — Naturfcrschende  GessIlBchaft. 

VlerteljahresachrlftT  XLIX-LIII;  LIV,  1,  2. 
Zurich,  BioUzerland. — Physlkaltscben  Oesellschaft 

Mlttrilungen:  VIII-XIII. 
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REVISED  CONSTITUTION   AND   BY-LAWS  OF  THE   MINNESOTA 
ACADEMY  OF  SCIENCE, 

Decemtwr,  1910. 

Article  I.    NAME. 
TblB  Aesoclatlon  sball  be  known  as  The  Minnesota  Academy  ot 


Art.  n.    OBJECT. 

It  sball  be  the  object  ot  tbe  Academy  to  observe  and  Inveetlgate 
natural  phenomena ;  to  make  collections  ot  specimens  llluBtratlng  the 
TarioDs  departments  of  science;  to  name,  classUr  and  preserve  the 
same;  also  to  discuss  such  questions  as  sball  come  wltbln  the  pro- 
vTlnce  of  the  Academy. 

Art.  III.    PLACE  OF  MBETINQ. 
Tbe  place  of  meeting  of  the  Academy,  and  the  location  of  Its 
vatlnet  and  library  shall  be  In  the  CUy  of  Minneapolis. 

Art.  IV.     OFFICERS. 
Tbe  officers  of  the  Academy  shall  consist  of  a  President,  Vice- 
President,  Secretary,  Corresponding  Secretary  and  a  Treasurer,  who 
shall  be  elected  annually  by  ballot  by  a  majority  of  the  meml>ers 
present.  - 

Art.  V.    TRUSTEES. 

There  shall  be  a  Board  of  Trustees,  which  shall  consist  of  six 
members,  two  of  whom  shall  be  elected  annually,  and  the  President 
and  Vice-President  of  the  Academy. 

Art  VI.    ELECTION. 

The  election  ot  officers  and  trustees  sball  take  place  on  the  first 
Tuesday  after  the  first  Monday  of  January  In  each  year. 

Art.  VII.    FEES. 

All  persons  residing  in  the  cities  of  Minneapolis  or  St.  Paul, 
«Iected  members  ot  the  Academy,  shall  pay  an  Initiation  tee  of  three 
dollars;  and  all  persons  elsewhere  in  the  State  such  an  initiation 
(ee  as  the  Academy  may  determine. 

BY-LAWS. 

Article  I.    MEETINGS. 

Section  1.  The  annual  meting  of  the  Academy  shall  be  held  on 
the  first  Tuesday  after  the  first  Monday  ot  January  In  each  year. 

The  regular  monthly  metlngs  of  the  Academy  shall  be  on  the 
first  Tuesday  after  the  flrst  Monday  ot  each  month.  Five  members 
shall  constitute  a  quorum. 
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Sec.  2.  The  meetings  of  bte  Board  of  Tniatees  shall  be  quar- 
terly on  tlie  days  following  the  corresponding  monthlj  meetinga  of 
tbe  Academy;  Provided,  that  the  President  shall  have  power,  at  his 
discretion,  to  postpone  any  quarterly  meeting  except  the  first  In  each 
year,  and  to  call  special  meetings  at  the  request  of  three  members 
ol  tbe  Board. 

See.  3.  Tbe  President,  at  tbe  written  request  of  Ave  members, 
may  call  a  special  meeting  of  the  Academy,  but  no  business  shall  be 
transacted  at  such  meetings,  except  that  for  which  they  were  called. 

Art  II.    SECTIONS  OF  THE  MEMBERSHIP. 

Section  1.  The  entire  membership  shall  be  divided  Into  sections 
corresponding  to  the  branches  of  science,  each  section  being  in 
charge  of  a  chairman  appointed  by  the  President,  and  all  vacancies 
aball  be  filled  by  him,  subject  to  confirmation  by  the  Board  of  Trus- 
tees. ESach  section  shall  consist  of  tbe  chairman  and  as  many  mem- 
bers as  desire  to  work  in  it.  The  chairman  shall  divide  his  section 
Into  as  many  sub^sections  as  will  best  subserve  the  objects  of  the 
section. 

Sec.  2.    The  sections  shall  cover  the  following  sciences; 

ANTHROPOLOOT.  MINERALOGY. 

ASTRONOMY.  MICROSCOPY. 

BIOLOGY.  MECHANICAL   PHILOSOPHY. 

BOTANY.  PHYSICS. 

CHEMISTRY.  ECONOMICS  AND  SANITARY 

GEOLOGY.  SCIENCES. 

INVERTEBRATE   ZOOLOGY.       VERTEBRATE   ZOOLOGY. 

Sec.  3.  There  shall  be  a  Committee  on  Finance  and  one  on  the 
Museum  and  Library,  to  consist  of  three  members  each. 

Art.  HI.     DUTIES  OF  OFFICERS. 

Section  1.  The  President  shall  preside  at  all  meetings  of  the 
Academy,  and  at  each  annual  meeting  the  retiring  President  shall 
deliver  an  address  before  the  Academy  on  such  subject,  covered  by 
the  scope  of  Its  investigations,  as  he  may  select — such  address  to  be 
preserved  In  the  records  of  tbe  Academy. 

Sec.  2.  The  Vice-President  shall  preside  at  meetings  of  the  Acad- 
emy and  act  as  president  in  all  respects  In  the  absence  of  the  pres- 
ident 

Sec,  3.  The  Secretary  shall  keep  correct  and  accurate  minutes 
Of  tbe  proceedings  of  the  Academy;  receive  all  moneys,  and  pay  them 
over  to  the  Treasurer  and  take  his  receipt  for  the  same;  and  enter 
In  the  proceeding  of  the  Academy  the  name  of  each  person  paying 
money  to  him,  the  purpose  for  which  the  same  Is  paid,  and  tbe 
amount  paid,  and  make  out  in  writing  and  submit  to  the  Academy  a 
correct  and  accurate  statement,  in  detail,  of  his  official  account  with 
tbe  Academy,  which  statement  shall  be  submitted  at  the  annual 
meeting;  he  sbal)  deliver  all  books  and  papers  In  hts  possession  hav- 
ing any  reference  to  the  proceedings  of  the  Academy,  to  bis  suc- 
cessor in  ofilce. 
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Sec.  4.  The  Correspond fng  Secretary  aball  cooduct  the  eorre- 
spoDdence  of  the  Academy. 

Sec.  G.  The  Treasurer  shall  receive  all  moneys  from  the  hand 
of  the  Secretary,  and  slve  his  receipt  for  the  same,  and  shall  pay 
them  out  on  the  order  of  the  President,  countersigned  by  the  Sec- 
retary; and  for  the  faithful  performance  of  his  duties,  he  shall,  every 
year-  before  entering  upon  the  duties  of  his  ofBce,  give  a  bond  for 
such  amount  as  the  Board  of  Trustees  shall  determine,  such  .Ixmd 
to  be  signed  by  himself  and  two  sureties;  and  shall,  also,  prepare  an 
accurate  statement,  In  detail,  of  his  accounts,  and  submit  the  same 
to  the  Academy  at  its  annual  meeting  and  shall  deliver  all  books,  pa- 
pers and  vouchers  In  his  possession,  having  any  reference  to  the 
flnanclal  condition  of  the  Academy,  to  his  successor  In  office. 

Sec.  6.  The  Curator  of  the  Museum  shall  be  appointed  by  the 
Board  of  Trustees.  He  shall  be  one  of  the  Committee  on  Museum, 
and  shall  have  the  custody  of  the  collections  belonging  to  tbe  Acad- 
emy; shall  receive,  label  and  arrange  the  specimens  that  may  be 
added  to  It  from  time  to  time,  and  present  annually  a  report,  stating 
the  number  and  kind  of  additions  to  the  Museum,  and  their  source. 
He  may.  also,  present  a  memoir  on  any  department  Illustrated  by 
the  collections. 

Art,  IV.     DUTIES  OP  COMMITTEES. 

Sec,  1.  The  clialnnen  of  the  sections  shall  have  charge  of  the 
departments  to  wbicb  they'  are  appointed,  and  shall  prosecute  such 
investigations  as  they  may  see  flt.  any  member  offering  to  tbe  Acad- 
emy at  its  regular  meetings  such  remarks,  written  or  oral,  as  be  may 
think  of  interest.  They  shall  also  collect  and  preserve  for  the  Mu- 
seum, specimens  illustrating  tbelr  several  branches. 

Sec.  2.  The  Financial  Committee  shall  audit  tbe  accounts  of  the 
Secretary  and  Treasurer  at  the  end  of  each  year,  and  all  other  ac- 
counts referred  to  tbem  by  the  Board  of  Trustees,  or  by  vote  of  the 
Academy. 

Art  V.    DUTIES  OP  THE  BOARD  OF  TRUSTEES. 

Section  1.  Tbe  Trustees  shall  hold  in  trust  all  proi^rty,  real 
and  personal,  belonging  to  tbe  Academy,  or  which  may  hereafter  be 
acquired  by  purchase,  gift,  or  otherwise,  except  as  otherwise  direct' 
ed  by  the  Academy. 

Sec.  2.  They  shall  cause  to  be  published  such  transactions  of 
the  Academy  as  they  may  see  flt. 

Sec.  3.  They  shall  secure  the  delivery  of  public  lectures  when, 
In  their  opinion,  it  may  be  expedient. 

Sec.  4.  They  shall  appoint  and  remove  at  pleasure.  aJl  agenta 
and  employees  of  the  Academy,  prescribe  tbelr  compensation  and  fix 
their  duties.  , 

Sec  G.  They  shall  fill  all  vacancies  In  the  Board;  and  m^ben 
thus  elected  shall  hold  office  until  tbe  next  annual  meeting  of  th* 
Academy. 
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Art  Vli    WRITTEN  COMMUNICATIONS. 

All  memoirs  and  written  commuDicattons  made  to  tbe  Academy 
at  its  regular  meetings,  by  any  ol  Its  members,  shall  be  preserved 
in  the  records  of  the  Academy. 

Art.  Vn.    MBMBBRSHIP. 

Section  1.  Any  person  may  be  elected  to  active  membership  by 
a  vote  by  ballot  ot  two-thlrda  of  all  the  members  present  at  any  reg* 
ular  meeting,  after  the  payment  of  the  required  Initiation  fee  and  on 
being  recommended  In  writing  by  three  members,  and  may  partic- 
ipate In  the  meetings,  and  shall  enjoy  the  privileges  of  Buch  member- 
ship only  upon  signing  the  constitution. 

Sec.  2.  Persons  non-resident  In  the  cities  of  Minneapolis  or  St. 
Paul,  but  resident  within  the  State  of  Minnesota,  may  be  elected 
active  members  on  the  payment  of  an  Initiation  fee  of  one  dollar. 
Members  non-resident  in  Minnesota  are  exempt  from  all  dues. 

Sec.  3.  A  lite-member  ship  shall  be  conferred  on  all  members  of 
the  Minnesota  Academy  of  Science  who  contribute  the  sum  of  one 
hundred  dollars. 

Sec.  4.  The  annual  dues  of  the  Academy  shall  be  13.00,  except 
for  non-resident  members,  whose  dues  shall  be  (1.00. 

Sec.  5.  Any  member  six  months  In  arrears  for  dues  shall  be- 
come a  suspended  member,  Provided,  the  Secretary  shall  have  given 
two  months  'notice  by  mall  or  otherwise;  and  such  member  shall 
remain  suspended  until  all  daes  are  paid. 

Art.  VIII,    ORDER  OP  BUSINESS. 

The  Order  of  Business  at  the  regular  meetings  of  the  Academy 
shall  be  as  follows: 

1.  Reading  the  minutes  of  former  meeting. 

2.  Communications. 

3.  Reports  of  committees  and  of  chairmen  of  sections. 
i.    Miscellaneous  business. 

Art  DC.    AMENDMENTS. 

These  By-LAws  may  be  amended  at  any  regular  meeting  of  the 
Academy  on  one  month's  notice  In  writing.  Such  amendment  mnst 
be  unitedly  proposed  by  three  members. 
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ANCIENT  GLASS  AND  POTTERY. 


Preiident  T.  B.  Walker. 


Excepting  perhaps  tiecorative  carvings  on  bone  and  on 
shell  ornaments  for  personal  adornment,  the  most  ancient  of 
aH  arts  is  that  of  making  and  decorating  pottery  or  earthen- 
ware. The  art  of  the  potter  has  been  the  predominant  one 
in  alt  the  early  ages  and  from  its  universal  distribution  and 
as  useful  and  ornamental  art,  it  may  be  regarded  as  the 
primary  and  foremost  art  of  the  world,  both  ancient  and 
modern. 

The  potter's  art  led  to  designing,  coloring  and  illus- 
trating. It  was  the  forerunner  of  sculpture,  decorative 
architecture  and  of  the  art  of  painting*  And  while  the 
sculptor's  and  painter's  art  appeals  more  to  the  interest  and 
art  tastes  of  mankind  of  the  later  ages,  yet  the  more  gener- 
allyjapplicd  art  of  the  potter  and  glass  maker  has  extended 
more  universally  tJitough  all  the  domestic  and  art  life  of  the 
world.  It  represents  such  a  vast  variety  of  beautiful  form.s 
and  colors,  as  well  as  decoration  for  universal  use,  that  from 
the  standpoint  of  its  useful  application  and  varied  forms,  the 
potter's  art,  and  particularly  if  we  add  that  of  glass,  will 
stand ,  foremost  and  generally  the  most  valuable  and  attrac- 
tive art  of  the  world,  taking  precedence  over  painting  and 
sculpture. 

The  art  of  glass-making  has  commonly  been  regarded 
as  a  much  more  modern  discovery  or  invention  than  writ- 
ten- history  and  more  particularly  the  records  of  the  tombs 
and  old  ruins  indicate.  While  glass  for  common  use  as 
windows  for  admitting  light  but  excluding  wind  and  rain 
is  more  a  modern  innovation,  yet  the  making  of  glass,  par- 
ticularly of  the  much  finer  and  more  beautiful  examples, 
dates  back  to  earlier  times.  In  the  ruins  of  old  BablyonJa 
are  found  examples  of  finely  colored  glass  that  are  so  hard 
that  it  requires  the  use  of  carborundum  to  cut  and  polish 
them.  The  discoveries  are  mostly  of  small  pieces, evidently 
made  of  pulverized  gem  stones  made  into  glass  either  by 
entire  fusion  or  by  the  mixture  of  the  ground  material  with 
an  otherwise  clear  glass  compoimd  that  makes  of  it  a  clear 
but   beautifully   colored   glass,   that  has   all    the  appearance 
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of  the  gem  stones  being  melted,  and  very  similar  to  the 
modern  scientific  ruby  and  saphire.  Some  of  it  apparently 
is  pulverized  bort  or  diamond  dust,  freed  from  impurities 
so  as  to  leave  the  glass  clear  or  translucent.  , These  earliest 
specimens  are  found  in  the  ruins  of  the  old  temples  and 
palaces  and  are  only  the  smaller  ,and  more  valuable  and 
harder  specimens  that  have  withstood  the  action  of  the 
alkalies  of  the  earth  for  forty  centuries  for  the  oldest  speci- 
mens. , Those  that  were  made  of  less  permanent  materials 
have  not  been  able  to  withstand  the  corrosive  influences  of 
time  for  so  many  centuries. 

The  next  and  most  important  examples  of  ancient  glass, 
running  back  to  perhaps  one  or  two  thousand  years  before 
Christ,  is  the  inlaid  glass  of  the  Egyptians,  as  found  mostly 
in  the  old  tombs,  but  occasionally  in  the  old  ruins.  These 
seem  to  be  not  quite  jSo  hard,  but  still  heavy  and  solid  and 
harder  than  modern  glass,  but  all  are  made  of  inlaid  or 
banded  glass  that  later  times  have  never  succeeded  in  repro- 
ducing. .These  pieces  are  mostly  in  the  form  of  what  were 
evidently  highly  priced  ornamental  pieces  used  more  in  the 
manner  of  the  larger  gem  pieces.  The  glass  is  of  variegated 
colors  representing  mixtures  of  different  kinds, of  gems  and 
fine  stones  seemingly  rubies,  saphires,  emeralds,  topaz,  gar- 
nets, amethysts,  beryls  and  perhaps  including  also  jade,  onyx, 
chalcedony,  and  other  finely  .colored  stones.  These  were 
evidently  pulverized,  the  impurities  taken  out,  and  in  some 
way  made  into  a  hard  translucent  glass  that  by  some  pecu- 
liar method,  that  ,the  moderns  have  not  been  able  to  dis- 
cover, was  made  into  the  beautiful  variety  of  variegated 
colored  glass  found  in  the  tombs  of  these  ancient  people,  in 
the  form  of  bottles,,  vases,  etc.  They  generally  range  in 
length  from  three  to  five  inches  and  were  evidently  used 
as  scent  bottles  carried  as  ornaments. 

The  tombs  of  Egypt, do  not  contain  the  lighter  variety 
or  clearer  examples  of  glass  bottles  and  vases  found  in  the 
later  Syrian  tombs.  Whether  or  not  the  extra  one  or  two 
thousand  years  of  time  might  Have  entirely  decomposed 
them,  as  it  has  in  large  part  those  in  the  Syrian  tombs,  in  a 
shorter  period  of  time,  has  not  been  determined.  Ranging 
from  a  little  earlier  than  the  Christian  era  the  old  Syrian 
tombs  of  six  or  eight  thousand  years  previous  to  that  time 
were  provided  with  large  numbers  of  very  beautifully  shaped 
ornamental  and  finely  colored  ^lass  made  of  something  like 
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the  same  mixtures  of  the  more  ancient,  but  of  a  much  lesa 
permanent  and  a  softer  material.  These  consisted  mostly 
of  colored  bottles  which  were  placed  in  the  tombs  with  the 
bodies  of  the  dead  for  use  by  the  spirits  of  the  women  in 
beautifying  their  faces  and  evidently  supplied  with  water  and 
wine,  and  .the  nursing  bottles  with  liquid  food  for  the  chil- 
dren. They  are  very  artistically  designed,  rather  more  so 
than  the  later  art  of  the  glass-maker  and  their  lying  for  two 
thousand  years  or  more  in  the  dust  of  the  disintegrated  roofs 
of  the  tombs  has  made  them  beautifully  irridescent.  When 
collections  of  the  finest  pieces  are  brought  together  they 
present  one  of  the  finest  and  most  beautiful  displays,  in  many 
respects  similar  in  beauty  and  attractiveness  to  the  collec- 
tions of  inlaid  glass  pieces  found  in  the  old  Egyptian  and 
Babylonian  tombs  .and  coming  next  in  making  a  beautiful 
display  to  a  collection  of  the  finest  ornamental  gems,  only 
these  are  on  a  larger  scale  and  of  greater  variety  of  fcwm 
and  color. 

The  Phoenicians  of  about  the  time  of  Christ  began  the 
manufacture  of  glass  which  they  perhaps  learned  from  the 
Greeks  or  Syrians,  and  they  made  a  glass  somewhat  different 
and  harder  and  somewhat  more  of  an  approach  to  the  inlaid 
glass  of  the  ancient  Egyptians.  Many  of  these  pieces  are 
found  in  the  later  tombs  of  Syria,  made  after  this  glass  had 
come  into  use.  The  Greeks  also  were  glass  makers,  but 
were  given  more  to  the  manufacture  of  pottery  and  to  model- 
ling in  clay  and  sculpture  of  marble.  The  Romans  in  the 
second  or  third  century  before  Christ  developed  the  highest 
and  most  refined  and  beautiful  art  glass  that  has  been  known 
at  any  time  excepting  as  to  their  not  being  able  to  produce 
as  fine  a  variety  of  inlaid  glass,  although  their  murrhinc 
glass  was  variegated  and  to  some  extent  inlaid  and  made  of 
finer  gems  and  produced  far  more  valuable  or  at  least  higher 
priced  glass  vases  than  have  been  known  before  or  since. 
During  and  just  previous  to  the  time  of  Nero,  the  greatest 
extravagance  existed  in  the  value  put  upon  murrhine  or  gem 
glass.  History  records  that  Petronius  gave  three  thousand 
talents  for  one  cup  or  vase  made  of  gems,  which  before  his 
death,  in  order  to  keep  it  from  falling  into  the  hands  of  Nero, 
who  it  was  claimed  was  waiting  for  Petronius  to  die,  in 
order  that  he  might  confiscate  his  great  collection  of  fine 
glass  pieces,  he  destroyed,  and  the  fragments  of  this  mag- 
nificent vase  together  with  all  of  Petronius'  collection  Nero 


-abvGoO»^lc 


Ancient  Glass  and  Pottery.  5 

exhibited  in  the  palace  gardens  and  invited  multitudes  of 
people  to  view  them.  It  is  said  that, Nero  afterwards  paid 
three  thousand  talents  for  a  piece  of  gem  glass  smaller  than 
the  piece  destroyed  by  Petronius.  The  smallest  value  of  a 
talent  is  a  little  over  one  thousand  dollars  of  American 
money,  which  would  make  the  price  paid  for  these  vases  over 
three  million  dollars.  This  is  condemned  by.  Pliny,  the  his- 
torian, as  a  piece  of  reckless  extravagance  on  the  part  of  the 
ruler  of  the  world.  Tliis  fine  glass  of  the  Romans  was 
evidently  made  of  pulverized  gems  the  same  as  the  glass  of 
the  ancients,  but  no  pieces  quite  so  hard  as  those  of  Baby- 
lonia have  been  found,  although  deeper  and  finer  colors  and 
more  variegated  and  gem-like  pieces  were  evidently  made 
and  some  of  them  have  been  preserved  in  the  tombs  or  ruins 
down  to  the  present  time. 

The  Venetians  took  up  glassmaking  in  early  times  and 
produced  great  varieties  of  magnificently  colored  forms  and 
beautiful  shapes  that  when  the  finer  pieces  are  brought  into 
a  collection,  make  about  as  fine  a  display  of  artistic  form  and 
color  as  can  be  found  in  the  world.  All  of  the  nations  since 
have  to  a  gr  eater  or  less  extent  preserved  the  art  of  glass- 
making,  and  have  carried  it  out  in  such  beautiful  colors  and 
forms  for  domestic  use  that  it  has  led  to  the  general  feeling 
that  the  glass-maker's  art  is  designed  more  to  supply  the 
household  with  useful  articles,  in  the  same  manner  that  the 
potter's  art  has  come  to  be  so  customarily  seen  in  everyday 
use  that  the  beauties  and  appreciation  of  both  glass  and  pot- 
tery are  underestimated. 

The  interest  and  attractiveness  of  the  art  galleries  of 
painting  and  sculpture  appeal  more  generally  to  the  taste  and 
satisfaction  of, the  person  than  the  collections  of  pottery  and 
glass.  lint  of  the  latter,  a  greater  quantity  with  the  highest 
and  finest  and  most  beautiful  forms  and  colors  found  in  the 
productions  of  the, potter's  and  glass  maker's  art  made  for 
the  finest  decoration,  appeals  more  and  more  to  the  interest 
and  art  taste  in  proportion,  generally,  as  the  individual  be- 
comes acquainted  with  and  .studies  out  their  beauties  and 
perfecjions  in  form,  color  and  finish.  The  earthenware  be- 
ing so  commonly  in  use,  comes  to  be  looked  upon  more  as  a 
common  household  utility  than  a  fine  decorative  art.  But 
experience  shows  that  to  the  extent  that  the  person  will 
become  acquainted  with  the  refined  and  beautiful  potter's 
and   glass   maker's  art   does   the   interest   increase   and   may 
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become  a  source  of  more  satisfaction  than  would  come  from 
the  painter's  and  sculptor's  work. 

The  potter's  art  flourished  in  proportion  to  the  degree 
of  civilization  or  advancement  of  the  ancient  nations  and 
tribes.  The  potter  and  the  stone  implement  maker  repre- 
sent the  primary  art  industries  that  began  or  preceded  the 
civilization  of  ancient  times.  Its  origin  was  more  a  matter 
of  utility  and  convenience  than  one  of  artistic  expression. 
But  from  the  very  beginning,  the  idea  of  ornamentation  or 
beauty  of  form  or  color  or  artistic  delineation  of  figures, 
flowers  or  other  designs  entered  into  the  potter's  art. 

Away  back  in  early  ages,  next  in  time  to  the  inscriptions 
and  designs  made  on  the  bones  of  animals  found  in  caves 
and  gravel  beds,  is  found  the  earthenware  of  the  pre-historic 
people.  The  tiint  implements  while  they  might  be  classed 
with  useful  art,  were  not  made  for  ornamentation,  but  for 
use  in  the  chase  and  in  war.  This,  with  earthenware,  ante- 
dated all  others  that  can  in  any  manner  be  classed  as  art. 
They  were  to  a  large  extent  contemporary. 

In  many  of  the  old  mounds  of  the  uncivilized  tribes  of 
the  world,  vessels  of  pottery  including  many  of  quite  artistic 
designs  are  found.  Among  the  civilized  nations,  the  potter's 
art  runs  back  to  a  period  traceable  to  twenty-five  hundred 
years  B.  C,  in  the  ruins  of  the  cities  of  the  old  Babylonian 
empire,  and  in  Egypt,  to  a  date  more  than  three  thousand 
years  B.  C.  In  the  old  Egyptian  tombs  is  found  glazed  pot- 
tery made  as  early  as  3800  years  B.  C. 

The  old  Babylonian  clay  tablets  are  probably  many  ages 
later  than  the  oldest  earthenware  vessels  made  for  domestic 
use  and  burial  service.  (Jn  these  were  inscribed  the  records 
of  the  temples  in  the  ruins  of  which  the  tablets  were  found. 
The  oldest  of  the  tablets  which  I  have  obtained  were  secured 
from  the  ruins  of  Nippur  or  of  Tells,  which  two  names  may 
mean  the  same  old  city,  or  of  a  little  different  ruins  of  about 
the  same  date,  probably  the  very  same.  This  ruin  was  sit- 
uated about  75  miles  south  of  Babylon  on  the  west  side  of  the 
Euphrates  and  seems  to  have  been  older  than  the  city  of 
Babylon.  The  tablets  came  from  an  old  stone  vault  that 
seems  to  have  preserved  them  from  destruction  or  serious 
damage.  They  are  made  of  a  very  hard,  compact  clay,  quite 
solid  and  strong  and  have  withstood  the  wear  and  tear  of 
the  ages,  as  tbey  were  probably  submerged  in  the  mud  Qf 
the  river.      Some  of  them  are  so  decomposed  on  the  surface 
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that  they  are  not  readable.  The  one  here  shown  was  made 
in  the  reign  of  the  Priest-King  Dungi  or  Ur  about  2500  B.  C. 
and  is  translated  as  follows: 

1.  Half  a  giir  and  2  kas  (ephaha)  of  food. 

2.  the  property  of  Kul-bar.  , 

3.  four  kas  of  wine,  1  kas  of  food. 

4.  the  property  of  the  palace, 

5.  5  kas  of  inilk,  3,  kas  of  food. 

6.  2  barrels  of  oil,  2  great  barrels  of  oil. 

7.  (signed  or  furnished  by)  Sin-Tur-Lik. 

8.  the  steward,  the  son  of 

These  tablets  date  back  to  different  periods  up  to  500 
years  B;  C.  in  the  old  Babylonian  ruins.  But  most  of  them 
not  having  been  protected  against  the  action  of  the  elements, 
where  they  were  fully  exposed  in  the  dirt  and  gravel,  have 
become  weathered  until  there  are  only  small  remnants  left 
and  probably  great  quantities  have  been  entirely  destroyed. 
Back  in  the  same  ages  and  in  the  same  conntry  and  ruins 
are  found  pieces  of  ancient  glass, — cups,  vases,  and  lamps,  or 
remnants  or  pieces  of  them,  more  numerous  than  full  com- 
plete specimens.  .  It  is  claimed  that  many  of  these  speci- 
mens were  made  from  pulverized  gems  or  minerals,— dia- 
monds, emeralds,  rubies,  garnets,  topazes,  amethysts,  jades 
and  other  fine  stones  pulverized  and  made  into  glass,  some 
of  wAich  are  exceedingly  hard  and  many  pieces  of  exceed- 
ingly fine  and  beautiful  color,  almost  as  fine  as  the  gems 
themselves,  (Mr,  Walker  exhibited  a  small  bottle  made  of 
pulverized  gems). 

Of  the  old  eighth  century  Persian  or  Babylonian  pottery, 
a  niost  beautiful  and  exceptional  collection  has  been  gathered 
from  the  old  tomb  and  the  old  palace  of  Haroun  AI  Raschid 
who  is  considered  the  most  celebrated  of  the  eastern  califs 
and  the  most  powerful  sovereign  of  the  dynasty  of  Abbas- 
sides.  He  is  chiefly  renowned  as  the  hero  of  the  "Arabian 
Nights"  entertainment;  was  born  in  776  and  died  in  809, 
The  totnb  at  Bagdad  in  which  his  wife  was  buried,  was  com- 
pleted about  795  and  the  palace  some  years  earlier.  In  this 
tomb  he  placed  a  very  great  number  of  the  finest  of  the 
pottery  vases  that  the  potter's  art  of  those  times  could  pro- 
duce. 

Several  years  ago,  the  present  consul  of  Persia  to  this 
country  succeeded  in  getting  a  concession  or  permit  to  ex- 
plore  this   tomb   and   take   out   the   pottery.       Through   the 
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agency  of  his  brother  who  represents  him  here  in  New  York 
when  he  is  back  home,  I  succeeded  in  getting  a  great  por- 
tion of  all  the  stoneware  vases  that  were  taken  out  of  the 
old  tomb.  And  from  the  same  parties  and  others,  I  secured 
many  beautiful  pieces  from  the  ruins  of  the  old  palace  of 
this  same  ruler  who  built  the  great  tomb.  Some  of  them 
are  marvelously  well  preserved  from  the  fortunate  protection 
which  they  received  in  the  ruins,     (Pieces  were  shown). 

The  examples  from  the  old  tomb,  which  is  said  to  have 
been  one  of  the  finest  and  largest  in  the  world,  were  so  well 
protected  from  the  elements  that  the  pieces  were  nearly  all 
preserved  intact,  and  damaged  or  injured  only  by  the  con- 
tents which  were  placed  in  them  to  provide  food,  water  and 
wine  for  the  spirits  of  those  buried  within  the  tomb  and 
such  others  as  might  be  admitted  or  called  in  with  those 
whose  bodies  rested  there.  Some  of  them  are  colored  quite 
dark  brown,  presumed  to  have  been  caused  by  the  oil  that 
was  placed  in  them.  Others  for  different  kinds  of  food 
were  stained  to  different  degrees;  in.  fact,  some  very  fine 
pieces  were  so  much  discolored  and  injured  from  the  inside 
that  they  were  practically  ruined.  The  glaze  was  very 
thick  on  the  outside  but  the  stain  came  through  the  cracks 
and  more  porous  part  of  the  inside  which  stained  the  under- 
side of  the  glaze,  and  the  glaze  being  translucent,  showed 
the  amount  of  discoloring  which  in  some  cases  was  not  'suf- 
ficient to  damage  but  gave  a  deeper,  richer  color;  but  in  other 
cases  injured  or  almost  ruined  them  for  examples  of  fine 
coloring.  The  form  and  color  of  these  will  be  found  peculiar 
to  those  people  and  very  different  from  the  art  of  the  sur- 
rounding nations  or  of  the  Chinese,  Japanese,  or  Koreans. 
As  Babylonia  did  not  contain  a  great  number  of  tombs, 
the  potter's  art  of  this  country  of  early  times  has  in  large 
part  disappeared,  even  up  to  a  point  of  time  much  later  than 
the  building  of  this  tomb  and  palace,  as  most  of  the  pottery 
found  now  in  the  museums  came  from  the  13th,  14th,  15th 
and  later  centuries. 

That  which  comes  next  and  would  take  precedence  in 
time  really  is  that  of  the  old  Egyptian  empire.  Whether 
the  potter's  art  in  development  with  this  people  antedated 
the  old  Babylonians,  is  not  certain.  There  is  certainly 
greater  opportunity  for  gaining  a  knowledge  of  the  early  art 
in  Egypt  than  in  Babylonia,  and  especially  of  that  which 
pertained  to  religion  or  burial  services. 
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In  the  Egyptian  tombs  have  been  found  many  heavily 
glazed  pottery  images  called  ashebties.  These  probably 
comprise  the  oldest  glazed  pottery  among  the  ancient  nations. 
This  pottery  ware  has  the  ancient  hieroglyphic  symbols, 
which  bear  the  dates  of  the  dynasties  under  which  the  burials 
were  made,  running  back  to  the  remote  ages  as  far  as  three 
thousand  years  or  more  B.  C. 

These  ashebties  were  buried  sometimes  in  considerable 
numbers  with  each  mummy,  as  all  those  who  were  of  suffi- 
cient importance  in  the  world  to  go  into  a  tomb  were  sup- 
posed to  be  people  of  some  fortune;  these  ashebties  were 
placed  with  the  bodies  of  the  men  in  proportion  to  their  pre- 
sumed standing  or  wealth  while  living,  or  to  represent  their 
estates  after  death.  These  little  images  were  supposed  to 
be  able  to  look  after  the  welfare  of  their  principal,  and 
prevent  his  spirit  from  being  annoyed  and  troubled,  and  to 
pay  his  way  or  work  out  his  taxes  or  affairs  in  the  other 
world.  There  were  buried  with  the  bodies  of  the  priests  a 
peculiar  ashebtie  called  the  "Recorder"  whose  mission  was 
supposedly  to  look  after  the  various  personal  interests,  either 
spiritual  or  temporal,  and  to  see  that  the  taxes  were  paid 
and  religious  rites  were  attended  to.  These  small  figures 
were  formed  of  potteryware  and  were  heavily  glazed  in  many 
cases  with  the  strongest  blues  and,  in  others,  with  lighter 
blue  and  occasionally  with  grey  colors,  but  mostly  in  the 
blues  of  different  shades.  Some  of  these,  after  lying  two  or 
three  thousand  years  in  the  tombs,  look  as  though  they  were 
of  recent  origin,  excepting  when  more  carefully  examined. 
They  have  on  them  the  hieroglyphic  or  written  language  of 
the  ancient  Egyptians  which  gives  the  dates,  names,  etc.,  the 
dates  being  only  the  name  or  the  seal  of  the  dynasty  under 
which  the  images  were  made,  the  same  as  in  the  old  Chinese 
records. 

There  was  also  buried  with  each  body,  not  only  of  the 
men.  Init  of  the  women  also,  what  is  called  a  scarab.  This 
is  the  ancient  emblem  of  the  origin  and  continuance  of  life. 
The  scarab,  or  tumble  bug,  whose  history  dates  back  to  the 
earliest  ages,  not  only  of  the  Egyptians,  but  also  of  other 
nations,  although  not  as  emphatically  as  among  the  Egypt- 
ians, was  looked  upon  as  a  most  absolutely  essential  pro- 
tection against  annihilation.  They  believed  that  the  indi- 
vidual should  be  protected  during  his  life  here  by  wearing 
■or  carrying  one  or  more,  or  many,  scarabs,  but  it  was  more 
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necessary  to  have  one  or  more  placed  in  their  tombs  after 
death.  Some  of  them  are  made  of  valuable  gems  and  others 
of  quite  fine  stones,  as:  agate,  chalcedony,  cachalong,  lapis 
lazuli,  obsidian,  garnet,  beryl,  jade,  quartz,  zircon,  topaz, 
i^pinel,  chrysoberyl,  turquoise,  opal,  nephrite,  malachitCi  onyx, 
amethyst,  jasper,  and  besides  many  are  made  of  different 
kinds  of  potteryware  and  glaze. 

The  scarab  had  frequently  the  name  of  the  owner  as  a 
seal,  and  sometimes  the  date,  the  latter  given  through  the 
name  of  the  ruler  of  the  times  which  was  the  method  in 
ancient  Egypt  and  China  of  giving  the  dates,  I  have  one 
quite  large  scarab  seal  made  of  turquoise  and  a  seal  made  of 
pottery  in  imitation  of  turquoise  that  were  found  in  an  old 
Egyptian  tomb  with  the  body  of  one  of  Pharaoh's  generals 
who  died  during  his  reign.  The  scarab,  which  is  also  a 
seal  on  the  bottom,  has  the  image  of  Pharaoh  in  the  center 
and  on  each  side  is  the  signature  or  hieroglyphic  name  of  this 
Pharoah  or  Amen  Hotep  II..  or  Menophtes,  of  the  date  of 
about  1725  1*.  C.  The  inscription  on  this  is  traceable  histor- 
ically to  this  ruler  and  the  ancient  history  of  the  tombs 
records  this  as  being  the  scarab  of  that  date  and  of  that  ruler, 
the  seal  being  the  personal  seal  of  one  of  the  important  per- 
sonages of  that  era,  and  not  only  attributed  to  but  assigned 
to  one  of  Pharaoh's  generals. 

These  scarabs  were  used  not  only  as  sacred  charms  but 
were  used  for  seals  with  the  inscriptions  cut  on  the  under 
side.  Many  of  the  very  important  ones  were  made  of  theic 
finest  pottery  or  glaze,  which  glaze  was  more  in  the  nature 
of  a  very  hard  permanent  enamel.  There  have  been  but  few 
if  any  ancient  Egyptian  tombs  opened  that  did  not  have 
considerable  numbers  of  these  imitation  sacred  bugs.  An 
Egyptian  who  would  know  that  he  was  to  be  buried  without 
the  scarab  would  be  filled  with  terror. 

In  these  tombs  are  also  found  inlaid  glass  made  into  bot- 
tles or  amphorae  of  fine  forms  and  colors.  Just  how  they 
succeeded  in  producing  this  inlaid  work  with  its  many 
straight  or  zigzag  glass  bands  of  variegated  colors  found 
only  in  this  ancient  form,  is  not  known  to  the  modern  glass- 
maker.  This  glass  seems  to  be  only  about  the  specific 
gravity  and  hardness  of  modern  glass.     (Pieces  were  shown). 

Following  next  appropriately  would  come  the  glass  of 
the  Syrian  tombs.  ,  There  were  more  tombs  discovered  in 
Syria  than  in  perhaps  all  the  rest  of  the  world.       One  ex- 
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plorer  has  opened  over  8,000  of  these  tombs  or  sepulchres  in 
the  rocks,  mostly  in  Syria  proper.  The  date  of  these  is  in 
large  part  from  the  time  of  Christ  back  about  500  years,  but 
some  of  them  earlier.  From  Christ's  time  back  two  or 
three  hundred  years  will  cover  a  considerable  large  part  of 
the  glass  objects  found  so  abundantly  in  them.  Among 
these  are  many  varieties  of  glass  bottles  and  pitchers,  nursing 
bottles,  and  very  abundantly  the  ungentariums,  or  color  bot- 
tles, for  use  by  the  spirits  of  the  women  with  whose  bodies 
they  were  buried.  There  was  generally  but  one  of  these 
with  each,  containing  mostly  the  two  colors  of  paint;  the 
black  to  color  a  circle  annnid  the  eye  and  the  red  to  color 
the  cheeks.  In  some  cases,  there  were  four  divisions.  In 
two  of  them  were  two  different  shades  of  red,  in  the  other 
two  a  black  and  a  white,  but  this  was  the  exception  not  the 
rule.  Some  of  them  had  but  one  color.  With  them  all 
were  bronze  rods  that  were  used  to  apply  the  color.  Very 
many  of  these  old  ungentariums  have  become  so  corroded 
by  time  that  they  have  been  wholly  or  largely  decomposed 
and  most  of  them  have  been,  to  a  considerable  extent,  so 
scaled  away  by  the  centuries  that  they  have  lain  in  the  dust 
of  the  tombs,  that  they  are  beautifully  iridescent,  while  coat- 
ing after  coating  of  a  thin  film  of  pearly  scales  like  different 
layers  of  thin  glaze  have  been  formed  and  one  after  another 
peeled  off  and,  for  those  that  are  left  perfect,  a  most  beau- 
tiful   surface   has   been    formed.     (Specimens   were    shown). 

The  most  beautiful  of  the  glass  found  in  the  Syrian 
countries  is  that  made  by  the  Phoenicians  who  have  been 
credited,  generally,  with  being  the  earhest  glass  makers:  but 
it  is  quite  certain  tliat  the  Babylonians  made  glassware  at 
a  much  earlier  time  so  far  as  the  samples  show.  But  in  both 
nations  the  finest  and  most  beautifully  colored  pieces  were 
made  by  mixtures  of  pulverized  gem  chips  and  pieces  that 
gave  the  fine  color  and  in  some  cases  the  weight  and  hard- 
ness,    (Samples  were  shown). 

The  ancient  Greek  art,  like  that  of  all  other  nations, 
began  with  pottery.  But  the  art  of  glass-making  in  Greece 
proper  was  net  known  or  practiced  to  the  extent  found  in 
Syria.  Their  pottery  was  mostly  of  common  clay,  and  a 
glaze  with  something  like  an  asphaltic  paint,  which  stood  the 
firing  and  made  generally  a  black  or  brown,  and  sometimes 
other  colors. 

Their  ornamentation  or  drawing  and  designing  showed 
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a  much  greater  art  skill  than  those  of  any  other  nation. 
Many  of  the  finest  and  most  heautiful  of  their  vases  were 
made  from  two  to  six  hundred  years  before  Christ  and  teft 
in  the  many  tombs  found  in  Greece.  They  were  placed  in 
the  tombs  in  the  same  way  as  in  the  tombs  of  most  of  the 
other  nations,  evidently  with  a  supply  of  food  and  drink, 
either  water,  wine  or  oil  and  food  in  the  way  of  rice  or  wheat 
or  sometimes  perhaps  with  fruits  or  nuts.  The  case  of 
Grecian  vases  in  our  museum  represents  nearly  alt  of  the 
finest  selected  pieces  from  the  collection  of  Mr.  DeMorgvi 
who  spent  many  years  as  explorer  for  the  museums  of 
France  and  of  this  country,  and  particularly  for  the  Brook- 
lyn museum.  He  explored  mostly  in  Greece  where  he  gath- 
ered a  magnificent  collection  from  outside  of  his  personal  ex- 
plorations, such  as  he  coutd  secure  without  interfering  with 
the  interests  of  the  museums  which  he  represented.  The 
collection  was  sold  in  New  York  and  these,  with  the  excep- 
tion of  two  or  three  very  large  ones,  were  secured  from  that 
sale. 

In  the  same  tombs  were  found  in  very  large  numbers, 
these  in  the  average  being  mostly  one  or  two,  sometimes 
more,  with  each  body,  either  men  or  women,  beautiful  pot- 
tery figures  called  the  Tanagra  figures.  They  were  made 
of  a  peculiar  clay  that  would  dry  without  cracking.  They 
were  made  hollow  and  a  square  hole  left  in  the  back  of  the 
image  by  means  of  which  it  could  be  hung  onto  a  peg  in 
the  stone  wall  of  the  tomb  in  which  the  body  was  placed. 
These  are  perhaps  the  most  artistic  and  beautiful  figures  that 
any  ancient  or  modern  nation  has  produced.  There  were 
no  two  of  them  alike.  For  many  years — perhaps  several 
centuries — there  were  many  artists  who  devoted  their  time 
to  reproducing  these  beautiful  figures,  such  as  those  shown 
here.  (Mr.  Walker  gave  an  account  of  imitations  that  were 
sold  at  high  prices). 

This  earlier  Greek  art  of  the  potter  led  into  and  devel- 
oped th^  higher  and  more  important  sculptures  and  archi- 
tectural designs  and  carvings  of  the  great  art  period  of  the 
Greeks. 

In  earliest  times  only  sun-baked  or  fired,  unglazed 
earthen  or  clay  vessels  were  made.  Later,  better  forms  and 
glazing  marked  the  next  step  of  advancement. 

First  came  the  sun-dried  vessels,  bricks  or  tiles;  next, 
the  unglazed  wares,  fired  in  ovens  and  kilns;  then  the  glazed 
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earthenware,  mostly  fired  in  higher  temperatures;  then  the 
stone  wares,  harder,  whiter,  denser,  somewhat  vitreous;  next, 
porcelains  made  under  highest  temperatures,  vitreous,  trans- 
lucent, made  of  quartz  and  kaolin,  and  the  soft  paste  porce- 
lains made  of  kaohn  without  quartz,  but  sometimes  with 
other  softer  materials. 

In  China  there  was  well  glazed,  single  colored  earthen- 
ware of  good  form,  coloring  and  finish  during  the  Hesia, 
Shang,  and  Chou  dynasties.  These  periods  date  back  from 
2205  to  205  B.  C.  There  are  very  few,  if  any,  certainly 
authenticated  examples  of  this  old  ware,  excepting  some 
pieces  or  fragments  that  evidently  run  back  perhaps  through 
this  period,  showing  only  common  earthenware,  but  nothing 
that  appears  to  be  as  far  advanced  as  stoneware;  nor  was 
there  any  ornamentation  other  than  the  color  that  was  in  the 
glaze.  During  the  latter  part  of  these  reigns  there  has  been 
claimed  by  Chinese  historians  to  have  been  something  like 
porcelain  or  stoneware,  which  among  the  earlier  Chinese 
were  classed  together,  not  making  sufficient  distinction  be- 
tween the  opaque  and  the  translucent. 

In  the  Han  period  which  covers  what  is  known  as  the 
Han  and  the  eastern  Han  reign  from  201  B.  C.  to  220  A,  D., 
there  have  been  found  a  considerable  number  of  good  ex- 
amples that  were  authenticated  as  belonging  to  this  period. 
It  was  a  time  when  there  were  seemingly  more  religious 
rites,  and  more  ancient  tombs,  temples  and  sepulchres,  and 
in  these  there  were  found  quite  a  considerable  number  of 
interesting  examples,  particularly  in  a  series  of  ancient  tombs 
that  were  swept  away  by  a  great  flood  in  the  Yellow  river 
a  few  years  ago. 

There  are  two  examples  here,  one  of  which  is  regarded 
as  the  finest  and  most  characteristic  piece  that  has  been 
found.     (Pieces  were  shown). 

I  have  found  no  fine  examples  coming  between  this  Han 
period  and  the  Sung  dynasty — 420  to  479  A.  D. 

The  example  from  this  Sung  period  comes  from  a  priest- 
ly temple  and  tomb.  It  is  a  taller  piece  and  quite  exten- 
sively ornamented  with  symbolic  figures  of  men  and  animals, 
supposed  to  be  sacred  priests  with  the  dragon,  and  various 
other  symbols  representative  of  religious  ideas  of  the  times, 
It  is  of  a  more  common  variety  of  earthenware  with  only  a 
common,  plain   gray  glaze,  but  highly  prized  by  collectors. 

The  next  period  of  which   I  have  satisfactory  examples 
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is  the  Tang  period  620  to  907.  It  shows  but  little  advance 
between  the  end  of  the  Sung — 479,  to  the  end  of  the  Tang — 
907.  In  this  example  the  form  is  somewhat  finer  and  more 
artistic  but  the  earthenware  is  about  the  same.  The  north- 
ern Sung  period  began  960  and  ended  1127,  the  example 
shows  a  continuance  of  the  same  general  one-color  glaze, 
but  in  this  piece  a  mottled  blue  and  brown.  A  quite  beau- 
tiful and  smooth  vase  of  a  little  higher  grade  approximating 
to  stoneware  originated  the  advance  during  or  prior  to  this 
period. 

But  up  to  the  time  of  the  eighth  century  there  does  not 
appear  to  be  anything  that  equals  that  of  the  Persians  as 
shown  by  the  examples  found  in  this  old  tomb  of  Haroun  Al 
Raschid  and  in  the  ruins  of  the  castles  and  palaces  in  the 
old  remains  of  cities  round  about,  called  Racca  ware.  It 
would  seem  from  this  that  the  Persian  potter  had  made  ad- 
vances in  this  art  beyond  that  of  the  Chinese  up  to  about 
the  I2th  or  13th  century  when  stoneware  and  porcelains  were 
being  made  by  the  Chinese. 

The  broken  records  of  the  two  nations  show  that  the 
Persian  potter  was  in  the  lead  up  to  about  the  thirteenth  or 
fourteenth  century  of  our  era  when  the  Chinese  took  the 
lead  and  the  Persians'  art  seems  to  have  declined.  The 
Chinese  pottery  changed  from  earthenware  or  a  somewhat 
harder  stoneware  to  much  higher  grades  of  earthenware  in 
the  Ming  dynasty.  Whatever  particular  advancement  was 
made  prior  to  that  time  in  higher  grades  of  pottery  or  por- 
celains is  not  clearly  known  or  shown,  as  there  has  been  so 
incomplete  a  record  prior  to  the  Ming  dynasty. 

Of  the  Yuan  dynasty  1279  to  1358,  there  are  two  ex- 
amples here  showing  very  clearly  a  finer  grade  of  pottery 
approximating  to  porcelain,  even  better  than  stoneware. 
Both  of  them  are  similar  to  the  prevailing  wares  of  the  great 
Ming  dynasty  of  which  this  period  seems  to  have  been  the 
forerunner. 

Of  the  Ming  there  are  two  fine  examples,  similar  in  gen- 
eral form  to  the  two  of  the  Yuan  dynasty  just  above  referred 
to. 

During  the  Ming  period  (1368-1644)  came  a  great  ad- 
vance bringing  out  finer  wares  of  all  the  earthenwares,  stone- 
ware, and  porcelains.  It  was  somewhere  near  the  beginning 
of  this  long  period  that  porcelains  were  made.  In  the  latter 
part   of  this   period,   some  of  the   finest   of  the   Lang  Yao 
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wares  of  peach-pink  or  ruby-reds  u-ere  produced.  The  color 
and  forms  reached  from  the  strongest  and  most  positive  to 
the  softest  colors  and  most  delicate  forms. 

The  period  of  production  of  finest  and  most  attractive 
and  most  valued  porcelains  is  that  of  the  Kong  Hse  period 
from  1661  to  1723.  While  there  are  many  fine  pieces  great- 
ly admired  and  that  bring  high  prices,  made  during  the  Ming 
period,  yet  there  are  greater  numbers  from  the  Koug  Hse 
period, — more  aggregate  value  from  them  than  all  the  others 
together;  some  pieces  bringing  in  the  sale  of  noted  collec- 
tions from  five  to  forty  thousand  dollars  each. 

Mr.  Morgan  has  some  pieces  which  come  with  a  quite 
large  collection  for  which  he  paid  5785,000  for  the  collection, 
that  could  not  have  been  purchased  separately  for  $50,000 
each.  In  England  the  finest  porcelains  bring  the  largest 
prices.  Blue  and  white  ginger  iars,  Lang  Yao  vases  and 
larger  beakers  of  fine  colors  bring  from  $20,000  to  $40,000 
for  the  very  finest  pieces. 

The  next  most  highly  priced  porcelains  were  made  in 
the  Kien  Lung  period  from  1736  to  1796.  The  Chinese  col- 
lectors and  dealers  regard  this  as  an  art  period  equal  to  or 
greater  than  the  Kong  Hse.  But  the  wares  do  not  bring  as 
high  prices  in  Europe  and  America,  although  they  are  in- 
creasing in  value  and  may  in  future  years  bring  about  as 
high  prices. 

The  more  modern  periods  since  1796  have  not  produced 
■wares  that  bring  very  high  prices,  altjiough  many  fine 
pieces  and  reproductions  are  made. 

.^rt  glass  does  not  seem  to  have  been  much  known  in 
China,  or  greatly  valued  until  the  Kien  Lung  period  which 
began  in  1736.  During  this  reign  there  were  many  finely 
colored,  solid,  many-colored  glass,  cylindrical  bottle-shaped 
pieces  made  that  were  quite  highly  valued.  Thcy  were  said 
to  have  been  made  by  pulverizing  fine  minerals  like  jade, 
chalcedony,  topaz,  garnet,  amethyst,  etc.  This  is  dis- 
credited by  some,  but  claimed  to  be  correct  by  others. 

The  old  Korean  pottery  dates  back  to  an  early  date,  but 
probably  not  as  early  as  in  Chiua.  But  the  lack  of  any 
complete  record  or  history  of  the  potter's  art  in  this  less 
known  kingdom  in  all  probability  gives  less  value  to  the 
work  of  their  potters  than  the  real  facts,  if  known,  would 
indicate.     (Examples). 

The  Japanese   learned  their  more  advanced  potter's  art 
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from  China  and  Korea.  Korean  potters  established  them- 
selves in  Japan  the  first  and  third  centuries  of  our  era,  others 
came  in  the  fifth  and  seventh  centuries,  and  still  others  were 
brought  over  to  Japan  in  about  1530.  This  Ming  Chinese 
period  really  marl<ed  the  beginning  of  Japanese  art,  while 
that  of  Korea  declined  until  it  became  almost  extinct  as  a> 
important  art  industry. 

The  stonewares  or  earthenwares  of  the  old  Roman  pot^ 
ters  of  about  the  Christian  era,  as  found  in  the  ruins  of  Her- 
culaneum  and  other  ancient  cities,  are  most  peculiar  in  form 
and  color  and  different  in  general  designs  from  that  of  any 
of  the  other  nations,  ancient  or  modern.  The  large  num- 
ber of  of  examples  that  are  in,  or  yet  to  be  placed  in,  the 
museum,  are  the  only  reproductions  of  any  of  the  pottery  in 
the  collections.  Originals  are  not  obtainable  excepting 
rarely  a  rather  unsatisfactory  example. 

Most  museum  examples  are  reproductions,  the  same  as 
in  other  ancient  art  of  pottery,  bronze,  and  marble  where 
originals  are  not  olitainable,  and  great  numbers  of  such  re- 
productions are  to  be  found  in  nearly  all  museums  as  the 
only  resource  to  show  the  art  of  the  times  and  nations. 

During  the  first  half  of  the  seventeenth  century,  the 
Dutch  merchants  engaged  most  t-xtensively  in  the  earthen- 
ware and  porcelain  trade  of  China.  The  potter's  art  had 
during  this  time,  extended  into  Japan  and  their  wares  were 
also  traded  in  by  these  merchants  and  distributed  over  Europe 
to  the  great  advancement  and  increasing  wealth  and  pros- 
perity of  the  Dutch  people.  This  ware  took  the  place  of 
the  jewter  and  woodenware  of  central  Europe  and  became 
exceedingly  popular  all  over  the  world  and  its  usefulness 
.and  attractiveness,  from  its  artistic  form,  coloring  and  finish, 
led  the  Dutcli  to  establish  potteries  at  the  town  of  Delft 
about  1650. 

During  the  next  century  measuring  from  this  time,  the 
manufacture  of  these  stonewares  or  porcelains  achieved 
world-wide  reputation,  and  potteries  were  established  all 
over  most  of  the  nations  of  Europe, — in  Italy,  France, 
Austria,  Spain,  Portugal,  England  and  Ireland.  There  were 
different  degrees  of  excellence  in  the  different  nations  and 
different  potters,  but  the  manufactures  were  quite  similar  in 
texture,  form  and  general   design. 

Thus  Delft  manufacture  led  to  the  experimental  stage  of 
pottery  for  earthenware,  stoneware  and  porcelains.     During 
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the  latter  part  of  the  seventeenth  and  in  the  eighteenth  cen- 
tury many  celebrated  factories  were  established.  At 
Limoges  in  1733  soft  porcelains  were  made,  and  later,  hard 
paste.  In  1745,  the  potteries  at  Sevre  were  established. 
The  very  celebrated  old  majolica  pottery  ware,  established 
earlier  but  flourishing  between  1350  and  1600,  originated 
among  the  Moors  and  seems  to  have  had  its  origin  somewhat 
from  the  Persians,  but  earlier  than  the  Delft.  In  1750  were 
established  the  celebrated  Wedgewood  factories  in  England. 
During  the  eighteenth  century,  or  between  1700  and  1800, 
the  greatest  art  and  industrial  activity  of  the  world  was  set 
in  operation  in  the  manufacture  of  all  various  kinds  of  earth- 
enware, stoneware  and  porcelains.  The  manufacture  of 
beautifully  colored  and  shaped  glass  was  also  stimulated 
and  became  with  porcelains  the  most  popular  of  all  the  arts 
and  industries.  It  not  only  supplied  beautiful  household 
utensils  that  lifted  the  scale  of  life  far  above  the  old  time  of 
wood  and  pewter  and  coarse  earthenware,  but  had  a  most 
elevating  and  civilizing  influence  all  over  the  civilized  world. 

The  interest  in  the  potter's  and  glassmaker's  art  does 
not  decline,  and  will  not  more  than  temporarily  at  times,  as 
in  the  past.  The  general  development  of  these  arts  and  the 
appreciation  of  the  finest  and  most  beautiful  examples  are 
furnishing  the  finest  galleries  of  art,  and  bringing  them 
nearer  the  great  artistic  beauty  of  paintings  and  statua.y  as 
time  goes  on. 

When  the  finest  specimens  of  porcelain  and  colored  in- 
laid and  murrhine  glass,  dating  back  in  Babylonia  and  Egypt 
to  one  and  two  centuries  before  the  Christian  era,  and  in- 
cluding beautiful  specimens  of  ancient  pottery  from  the  same 
periods  and  nation;  and  the  fine  pottery  and  porcelains  of 
the  period  prior  to  the  time  of  the  Christian  era  in  the 
Chinese  art,  up  through  to  within  a  century  of  the  present 
time;  and  the  Persian  pottery  from  the  eighth  to  the  eigh- 
teenth centuries;  the  Greek  pottery  and  the  beautifully  mod- 
elled figures  of  the  Greeks,  running  from  the  second  to  the 
sixth  century  before  Christ;  the  beautiful  irridescent  glass 
of  the  same  period,  from  the  tombs  of  Syria;  the  murrhine 
and  inlaid  glass  of  the  Romans,  from  the  two  or  three  cen- 
turies prior  to  the  Christian  era,  during  which  even  fabulous 
prices  were  paid  for  specimens  of  the  glass  maker's  art;  to- 
gether with  the  later  porcelains  and  the  magnificent  glass 
works  of  the  more  modern  times, — when  these  are  gathered 
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into  one  collection,  they  make  a  most  magnificent  and  beau- 
tiful display,  one  that  approaches  (from  one  standpoint)  the 
finest  exhibitions  of  art  of  the  more  ancient  or  even  of  the 
modern  times.  The  fine  old  Kiang-she  or  Ming  vases  and 
some  of  the  fine  old  Persian  that  have  found  their  way  down 
through  the  centuries,  the  fine  old  Delft  pieces  of  Pinachre 
and  other  celebrated  potters,  and  the  later  magnificent  pieces 
of  Wedgewood  and  some  of  the  Sevre  or  Majolica,  or  the  old 
Greek  vases,  will  probably  maintain  their  commercial  values 
and  will  increase  in  art  value;  and  there  will  be  a  still  higher 
appreciation  of  the  more  modern  art,  which  will  come  to  be 
taken  on  its  merit  as  beautiful  work  independent  of  its  his- 
torical value. 

The  painter's  art  will  probably  always  remain  in  the 
front,  but  as  time  goes  on,  the  beautiful  colors,  forms  and 
finish  of  the  porcelains  and  glass  when  made  in  their  highest 
and  most  artistic  forms  will  gain  even  more  than  they  have 
within  the  past  fifty  years. 

The  potter's  art  became  both  the  greatest  industry  as 
well  as  art,  of  the  early  and  mediaeval  times.  The  finest 
pieces  produced  became  art  treasures  that  were  highly  prized 
and  were  valued  at  high  prices. 

Many  of  the  finest  pieces  were  placed  in  fine  cases  or 
boxes  lined  with  silk  and  cotton  and  held  as  accumulated 
wealth  or  capital  to  be  used  as  sources  of  revenue  in  case  of 
necessity  or  as  capital  to  use  in  trade  or  industry.  The 
prices  at  which  many  of  them  were  held  seems  excessive 
compared  with  values  on  other  things. 

November,  1910. 
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By  BlolBe  Butler. 

Tbe  most  Interesting  features  of  America  to  a  toreigner  are  tbe 
Indian  and  bla  primitive  mode  o(  life,  soon  to  become  a  matter  of 
tradition,  and  our  wild  scenery,  with  its  Indigenous  flora  and  fauna, 
wbich  are  last  disappearing  In  the  neighborhood  of  settlements  and 
under  tbe  march  of  so-called  improvements.  Indeed,  to  the  older 
residents  of  Minneapolis  most  of  their  favorite  haunts  in  "the  deep, 
tangled  wlldwood"  exist  only  In  memory.  Tbe  prairie  at  Minne- 
haha la  burned  over  annually  by  mischievous  boys;  the  shy,  wood- 
land plants  are  dwindling  out  from  our  river  banks;  the  pools  and 
ponds,  teeming  with  algae,  as  the  microscopic  desmlds  and  diatoms 
of  marvellouB  beauty,  many  of  wbich  were  new  to  tbe  world,  have 
been  drained  and  with  tbe  drying  up  of  tbe  water,  the  orchids,  the 
Insectivorous  plants,  and  myriads  of  other  species  have  vanished, 
that  cannot  thrive  elsewhere. 

Hence  tbe  students  of  botany  and  the  lovers  ot  wild  nature  have 
been  forced  to  go  farther  and  farther  afield,  as  to  the  shores  of  White 
Bear  and  Mlnnetonlca;  but  even  there  the  land  has  been  platted  Into 
building  lots  and  ruthlessly  stripped  of  those  exquisite  features  that 
Nature,  tbe  greatest  landscape  gardener,  has  for  bo  many  yean 
been  perfecting.  Many  of  the  cottagers  on  the  lake  shores  are  Im- 
bued with  conventional  Ideas  of  plant  decoration  more  appropriate 
for  city  grounds,  and  condemn  their  neighbors  who  are  striving  to 
preserve  the  wildness,  for  a  lack  of  neatness  In  not  using  a  lawn 
mower,  and  in  not  pulling  down  the  vine-tangles  in  which  birds  nest 
and  aing, — apparently  dissatisfied  until  the  wilderness  is  reduced  to 
one  dead  level  ot  monotonous,  songless  lameness. 

Again,  under  favorable,  natural  conditions,  to  see  all  the  plants 
that  are  In  bloom  on  any  given  day  in  Minnesota,  would  necessitate 
a  journey  of  many  miles,  by  reason  of  tbe  differences  in  temperature 
and  elevation,  the  varying  factors  of  moisture,  soil  content,  exposure 
to  light,  frealce  of  distribution,  and  the  unequal  struggles  in  the 
battle  for  existence. 

Therefore,  to  preserve  intact  and  witbin  easy  reach  some  of  our 
vanlablng  wild  land;  to  maintain  a  depot  of  plant  supplies  for  tbe 
schools;  to  afford  an  opportunity  to  study  the  problems  of  forestry 
and  ecology  at  first  hand;  and  to  represent,  as  far  as  It  can  be 
represented  in  a  limited  apace,  the  flora  of  Minnesota — for  tbe  bene. 
fit  of  students  of  botany  and  lovers  of  nature — the  teachers  of  botans 
in  Minneapolis  and  other  Interested  citizens  petitioned  the  paric 
board  to  set  aside  a  tract  of  land  for  a  wild  botanic  garden.  The 
teachers  were  to  supervise  the  garden  and  the  board  were  to  protect 
the  property  and  defray  the  necessary  expenses.  The  site  selected 
by  the  teachers  and  generously  granted  by  tbe  board  Ilea  in  Glen- 
wood  Park,  tbe  largest  and  perhaps  the  most  beautiful  of  all  our 
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parks,  containing  as  It  does  ponds,  pools  and  bogs,  a  diversity  of  soil 
and  slopes,  and  wooded  helgbte  commanding  extensive  views. 

Tbe  garden  was  opened  the  twentieth  of  April.  1907.  It  Is 
reached  at  present  by  the  Brya  Mawr.  the  Fourth  and  Sixth  avenus 
north,  and  the  Western  avenue  street  railways  and  Is  about  a  mile 
from  their  respectlre  termini.  It  lies  Just  beyond  Glenwood  lake, 
long  known  as  Keegan'a  on  Western  avenue,  and  occupies  a  de- 
pression of  land  northeast  of  the  boulevard  Intersecting  the  park, 
and  is  directly  opposite  Qlrcb  pond,  one  of  the  loveliest  spots  In  the 
city. 

A  particular  reason  for  selecting  this  place  was  the  undralued 
tamarack  swamp,  such  swamps  being  the  abode  of  tbe  rarest  and 
most  Interesting  plants.  At  flrat,  about  three  acres  were  given 
over  to  the  garden,  comprising  besides  the  tamarack  swamp,  a  bit 
of  meadow  and  wooded  slope.  Since  then,  more  than  twice  as  much 
land  acquired  by  a  subsequent  purchase  has  been  added,  that  greatly 
enhances  the  value  of  the  garden. 

A  small,  winding  brook  runs  through  the  treeless,  eastern  por- 
tion of  tbe  swamp.  This  has  been  widened  near  where  It  leavea 
the  garden  Into  a  little  pond,  in  which  Is  to  be  cultivated  the  lead- 
ing aquatics;  and  the  wayward  curves  of  the  brook  are  accentuated 
by  plantings  of  forget-me-not,  cardinal  flower,  and  other  brookalde 
favorites.  In  the  pond  also  the  algae  thrive,  among  them  the 
desmids  whose  beautiful  forms  might  be  utilized  in  decorative  de- 
signs for  china,  wall  paper  and  textile  fabrics. 

All  of  the  essentials  for  the  growth  of  plants  are  found  In  the 
garden, — variants  in  water  supply,  protection  from  cold  or  drying 
winds,  inclines  with  different  exposures,  wooded  and  treeless  swamps 
and  uplands,  and  a  rich  and  varied  soil  content.  Even  the  sand 
plants  have  been  provided  for  by  means  of  an  accident — a  quantity 
of  sand,  heaped  up  lor  tbe  boulevard,  having  been  washed  by  a  storm 
into  a  portion  of  the  enclosure. 

The  wild  appearance  of  the  garden  is  to  be  strictly  maintained, 
and  no  trace  of  artificiality  nor  of  human  interference  is  to  be  evi- 
dent. Plants  are  to  be  allowed  to  grow  as  they  will,  not  as  people 
may  wish  tbem  to  grow.  Only  native  or  naturalized  Hlnnesotan 
species  are  to  be  admitted,  and  each  plant  when  introduced  is  to  be 
accommodated  with  an  environment  similar  to  Its  original  one,  and 
them  left  to  take  care  of  itself  as  in  the  wild  open,  with  only  the 
natural  fertilization  fumiabed  by  decaying  vegetation.  No  pruning 
nor  thinning  out  will  be  permitted,  except  what  may  be  necessary 
for  paths  by  which  to  penetrate  the  thickets  and  for  healthful 
growth.  Plants  in  escess  may  be  removed,  when  others  more  desir- 
able have  been  procured  to  replace  them. 

The  most  abundant  trees  of  the  swamp  are  the  tamarack,  the 
canoe  and  the  yellow  birch  and  black  ash.  More  sparsely  groi4' 
among  tbem  red  maple,  box  elder,  and  basswood;  and,  among  the 
shrubs  are  vigorous  growths  of  dogwoods,  willows,  viburnums,  poison 
sumach,  dwarf  birch  and  Ilex  vertlcillata.  Bordering  tbe  swamp 
area  are  the  white  and  the  red  elm,  largetoothed  poplar,  hackberry, 
hop-hombeam,  hawtboms,  and  a  superabundance  of  ataghom 
sumach,  hazel  and  prickly  ash.       The  undershrubs  are  represented 
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by  r&nk  maeaes  of  raspberry,  blackberry  and  wild  rose;  and  the 
rlDBB  by  wild  grape,  Virginia  creeper  and  bitter  tweet. 

On  tbe  uplands  fiourlsb  the  oaks. — the  burr,  the  red,  the  scarlet, 
and  tbe  white.  The  largest  white  oak  in  Minneapolis  is  an  Inhabi- 
tant of  the  garden.  It  la  dying  atop,  but  it  Is  about  to  undergo 
surgical  treatment  to  prolong  Its  life.  The  white  birches  have  crept 
up  from  the  swamp  and  mingled  with  the  oaks,  among  them  a  beau- 
tiful, elght-boled  specimen.  Twenty  species  of  trees  and  thirty- 
nine  of  shrubs  have  been  Identified  as  Indigenous  to  the  garden. 

In  specifying  the  herbs  mention  must  be  made  of  the  lai^e 
specimen  of  Aralia  racemosa,  or  spikenard,  growing  on  tbe  borders 
of  the  swamp.  Near  by  the  wild  calla  flourishes  In  Its  adopted  home 
and  Its  relative  Symplocarpus,  the  skunk  cabbage,  one  of  our  earliest 
bog  plants  to  bloom,  for  It  literally  thaws  Its  way  through  the  Ice. 
Deep  In  the  recesses  of  the  swamp  are  the  orchids — coral  root, 
habenarlas,  and  our  state  flower,  the  showy  cyprlpedlum.  Of  the 
orchid  family,  either  Indigenous  or  Introduced,  are  now  in  the  gar- 
den six  species  of  cyprlpedlum,  eight  of  habenarla.  Orchis  specta- 
blls.  Pogonla,  Calopogon.  Arethusa,  two  species  of  twayblade  (LI- 
parte),  Aplectrum,  coral.root,  and  three  epeclea  of  rattlesnake  plan- 
tain ,Bplpactls).  Imbedded  in  the  sphagnum,  close  by  tbe  lady's 
slippers  Is  the  pitcher  plant,  the  only  species  of  this  latitude.  The 
pitcher  leaves  are  for  the  purpose  of  entrapping  Insects,  with  which 
tbe  plant  ekes  out  Its  food.  An  Insect  seldom  escapes,  by  reason 
of  the  inner,  slippery  surface  of  the  pitchers  and  their  stllf,  down- 
ward-pointing hairs.  The  pistil  of  the  flower  expands  into  an  um- 
brella at  the  top,  to  keep  the  pollen  and  the  nectar  dry. 

In  the  treeless  swamp  is  an  abundance  of  the  tiny,  round-leaved 
sundew  (Drosera  roiundifolla),  another  insectivorous  plant.  Tbe 
motile,  sensitive  hairs  on  the  leaves  are  tipped  with  glands  resem- 
bling dewdrops;  but  which,  unlike  dew,  do  not  disappear  under  the 
Influence  of  the  sun, — hence  the  name,  sundew.  The  leaf  is  a  flrst- 
ciasB  fly-trap,  and  the  glistening  glands  contain  an  active,  digestive 
principle.  When  a  thirsty  Insect  lights  on  a  leaf,  tbe  hairs  bend 
over  It  and  firmly  grasp  It;  the  more  the  insect  struggles,  tlie  tighter 
It  Is  held;  more  and  more  hairs  entangle  It,  and  finally  the  whole 
leaf  rounds  over  It.  The  fluid  In  the  globules  then  ooses  out  and 
digests  the  victim. 

Cat-tails  abound  In  tbe  neighborhood  of  the  brook.  Near  them 
have  been  established  colonies  of  sweet  flag  .Acorus)  and  fra- 
grant vanilla  grass,  used  by  the  Indians  In  basketry.  In  their  sea- 
son the  rosy  swamp  milkweed  (Ascleplaa  Incamata),  asters  and 
golden-rods  glorify  the  meadow.  One  of  tbe  most  precious  pos- 
sessions of  the  garden  Is  tbe  twin-flower  named  for  the  great  Lin- 
naeus and  said  to  be  one  of  his  favorite  flowers.  The  day  is  memor- 
able on  which  It  is  first  enjoyed  In  its  perfection.  The  wild  garden 
Is  Its  only  station  in  Minneapolis. 

With  the  Llnnaea  Is  found  the  dwarf  cornel,  also  local  in  Minne- 
apolis, the  herbaceous  relative  of  the  dogwood  shrubs,  valued  for 
hedges  on  account  of  their  ornamental  fruits  and  sterna.  The  fruit 
of  this  cornel  Is  red  and  edible  and  is  commonly  called  bunchberry. 
Other  Indigenous  rarities  of  the  meadow  are  tbree-leared  smilaclna, 
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MenyantbeB,  Tofeldla.  Chelone.  marsh  rosemary  and  the  small  craa- 
berry  (Vacclnlum  Oxyccccus).  Especially  prized  are  the  gentians. — 
.the  larger  and  the  smaller  fringed  and  closed,  all  abundant  and  of 
magnificent  growth.  The  former,  pronounced  the  most  beautiful 
blue  flower  of  the  world,  florists  have  but  recently  learned  how  to 
cultivate.  The  tall  blue  Sobella  and  three  eupatorlums, — the  pale 
purple  Jo-Pye  weed,  the  less  striking  boneset,  with  Its  grayisR 
ttowers,  and  the  pure  white-Qowered  snakeroot — are  other  adorn- 
ments of  the  meadow. 

The  wooded  slopes  of  the  garden  are  an  attractive  adjunct  by 
reason  of  the  artistic  arrangement  of  the  trees  and  the  rich  and 
varied  coloring  of  the  autumnal  foliage.  In  the  rich  soil  under  the 
trees,  adjusted  lo  their  requisite  degrees  of  moisture  are  our  most 
conspicuous  shade  plants,  among  them  Sanguinarla,  three  species  of 
Erythronlum,  five  of  Trilium,  and  two  dicentras,— Dutchman's 
breeches  and  squirrel  corn. 

For  the  instruction  of  the  unwary  harborage  is  given  to  poison- 
ous plants  like  the  water  parsnip  and  hemlock,  poison  ivy  and  sumach, 
and  to  the  perciclous  parasite,  the  Cuacuta  or  dodder,  the  enemy  of 
the  cereals. 

On  tho  treeless  slopes  the  prairie  plants  are  well  established, — 
euphorbias,  llatras,  asters,  golden-rods,  petalosteniunis,  Vernonia, 
Heliopsis   helng  the  leading  genera. 

If  we  make  any  discrimination,  it  must  be  in  favor  of  the  ferns, 
for  nowhere  else  do  they  grow  more  luxuriantly.  The  most  spec- 
tacular features  of  the  garden  are  a  hillside  completely  covered  with 
the  interrupted  fern  (Osmunda  Claytonlana)  and  the  large  clumps 
of  maiden-hair,  &ome  of  whose  fronds  measure  a  foot  and  a  half 
across.*  Ten  species  of  terns  are  Indigenous  to  the  garden  and 
twenty-nine  others  have  been  introduced.  Hence  all  the  Minneso- 
tan  ferns  are  represented  in  the  place  except  a  few  small  or  rare 
forms  that  are  difficult  of  access,  like  some  species  of  Woodsla  and 
Chellanthes,  and  the  fragrant  shield   fern. 

In  the  list  of  plants  the  Bryophytes  must  be  enumerated, — 
among  them  abundant  growths  of  the  liverworts,  Conocephalus  and 
Marchantia,  and  mosses  in  great  variety  greening  the  earth  and 
fallen  tree  trunks,  as  sphagnum,  Bryum.  l^ucobryum,  Thuidium, 
Catharluea.  Dlcranum.  Polytricum,  Cllmacium,  and  the  rare  Timmiea. 

A  bountiful  harvest  of  mushrooms  is  gathered  from  the  garden 
in  their  season, — agarics,  boleti,  polypori,  huge  puff  balls,  leplotas, 
"up-fungl,  and  earth-stars.  Stumps  and  fallen  tree  trunks  are  care- 
fully cherished  to  furnish  food  for  them.  Tall  trunks  of  dead  trees 
also  serve  as  a  support  for  vines  and  as  homes  for  birds  that  live 
in  holes  in  trees. 

Nearly  four  hundred  species  of  plants  have  been  Introduced, 
embracing  seventy -Ave  families  and.  two  hundred  and  twenty-two 
genera.  Together  with  the  rich  and  varied  indigenous  flora,  the 
greater   number  of  the   most   notable  plants   of  the  state  are  now 

•  Tlie  rtrns  Jiuligfiinus  to  the  Bar.len  a  re.  -  Hot  rt  Pill  urn  virslnlaum.  Oa- 
Asiripniimi   Hliv-rpniimi!   Asnl'liiim  siiimiKi sum.   A.   'Ilielypterls,   A.   crlstntiim, 
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represented  io  the  garden.  Maine,  Nova  Scotia.  Massachusetts, 
New  York  and  Wisconsin  have  lumlsbed  the  place  with  bairelfuls  of 
plants  native  to  Minnesota,  but  more  easily  procurable  In  those 
states.  On  account  of  Its  geographical  position  Minnesota  has  a 
flora  of  a  wide  range,  Including  representatives  of  alpine,  forest, 
prairie,  and  drought  regions.  It  Is  an  Interesting  problem  to 
adlust  plants  requiring  such  varying  conditions  to  their  llle-relatlons. 
The  largest  plantings  are  made  in  the  spring  and  fall;  but  plants 
often  have  been  successfully  lifted  when  in  full  bloom,  particularly 
the  hydrophytes.  Annuals  have  also  been  transplanted  by  sods  and 
have  thereafter  seeded  themselves.  Hut  the  attempt  to  eatabllsh 
sweet  fern  (Myrica  asplenlfoHa)  Is  as  yet  a  failure,  perhaps  because 
It  requires  a  poorer,  or  at  least  a  different  sort  of  soil. 

The  list  of  the  Indigenous  plants  Is  not  yet  complete,  becauso 
many  of  the  smaller  herbs  mature  and  complete  their  course  con- 
cealed by  the  surrounding  lush  vegetation.  Indeed,  more  than  once, 
specimens  from  abroad  have  been  planted,  only  later  to  find  them 
Indigenous  and  plentiful  in  some  overlooked  corner  of  the  garden. 

What  remains  to  be  done  Is  to  add  the  wanting  specimens,  in- 
crease the  individuals  of  the  most  desirable  plants,  and  to  till  In  the 
gaps  made  by  those  which  die  out  from  lacli  of  vigor  or  unsuitable 
environment.  A  minute  topographical  survey  of  the  garden  is  also 
to  be  made,  and  the  position  of  the  plants  occupying  each  foot  of 
space  mapped  out  and  designated  by  a  reference  number  in  the  card 
catalogue   which   already   records   their   general   location   and   history. 

A  wild  botanic  garden  similar  to  ours  In  design  and  scope  was 
established  some  twenty  years  ago  In  St.  John.  New  Brunswick  by 
Dr.  George  U.  Hay.  Ihe  editor  of  "The  Educational  Review"  and 
the  writer  of  Canadian  history.  At  this  time  Dr.  Hay  was  teaching 
botany  In  the  high  school  of  St.  John,  and  the  Immediate  purpose 
of  the  garden  was  for  the  Instruction  of  his  pupils.  We  had  sup- 
posed that  the  scheme  of  our  garden  was  purely  original  until 
hearing  of  this  place.  My  interest  was  so  greatly  aroused  tliat  I 
went  expressly  to  New  Brunswick  to  see  It. 

Dr.  Hay's  garden  comprises  about  two  acres.  Ideally  situated  on 
the  St.  John  river,  about  twelve  miles  above  tbe  city  of  St.  John,  and 
la  reached  by  the  Canadian  Pacific  railway.  It  was  his  aim  to  bring 
together  as  much  as  possible  of  the  flora  of  New  Brunswick.  He 
told  me  bow  the  Idea  came  to  him.  "I  observed."  said  he,  "when 
standing  on  this  very  spot,  that  without  taking  a  step,  but  by  merely 
stretching  out  my  hand.  1  could  touch  eight  different  species  of  trees; 
and  the  thought  occurred  to  me:  'Since  nature  has  done  so  much  for 
this  place,  why  cannot  I  help  on  the  work  by  doing  a  little  more?'" 
Dr.  Hay's  garden  la  without  a  swamp,  so  that  some  of  the  plants 
that  happily  flourish  In  ours,  lead  In  his  a  precarious  existence.  Tbe 
essential  features  of  a  swamp  are.  however,  somewhat  supplied  by  a 
broad,  winding  brook,  and  his  grounds  are  diversified  by  hill,  valley 
and  meadow.  Most  of  all  i  coveted  his  possession  of  large  bould- 
ers, which  he  had  completely  draped  with  the  rock  fern,  Polypodlum 
vulgare.  How  truly  Dr.  Hay  had  copied  nature  In  this  respect, 
I  did  not  realize,  until,  shortly  afterwards,  I  found  at  Taylor's  Falls 
the  very  "moral"  of  those  boulders  in  shape  and  size,  and  covered  as 
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his  was  witb  polypody.  Dr.  Hay  has  succeeded  In  establlsblng  in 
hts  garden  specimens  of  all  tbe  troes,  all  the  sbnibs,  and  the  most 
notable  of  tbe  herbs  of  his  province.  Northern  Minnesota  and  New 
Brunswick  have  many  plants  In  common  as  tbe  mountain  cranberry, 
Vacclnntum  Vltls-Idaea,  nnd  tbe  Huron  wild  tansy,  Tanacetum  buro^- 
ense:  but  I  was  surprised  when  he  pointed  out  as  a  rarity  a  lonely 
aiieclmen  of  a  box-elder  tree,  and  again  that  the  backberry  was 
wanting.  His  ferns  were  of  great  Interest,  there  being  splendid 
examples  of  massing  of  the  ostrich,  royal  and  lady  fenfs.  Rare  and 
tiny  rock  ferns  peeped  out  from  artfully  constructed  rockeries,  which 
I  supposed  were  natural,  until  Informed  to  tbe  contrary.  There  I 
saw  tbe  shield  fern,  named  for  tbe  botanist,  Goldle,  which  Ooldle 
himself  never  saw  growing,  but  which  Dr.  Hay  had  tbe  great  pleas- 
ure of  showing  to  Goldfe's  son,  when  he  visited  the  garden.  Hy 
attention  was  also  directed  to  a  small  specimen  of  tbe  much  be- 
written  bake-apple,  Rubt-s  Chamaemorus,  on  which  a  solitary,  salmon- 
colored  berry  was  maturing.  During  the  growing  season,  many 
visitors  from  tar  and  near  present  themselves  in  this  trained  wilder- 
ness for  Instruction  and  inspiration. 

A  wild  garden  Is  beautiful  at  all  seasons.  After  the  heavy 
frosts  and  before  the  kindly  enow  covers  up  In  the  cultivated  gardens 
the  unsightly,  bare  earth — suggestive  of  newly-made  graves, — and 
tbe  doad  bodies  of  nerbs,  and  the  tender  exotics,  stlDly  swathed  in 
winding  sheets  of  burlap  or  of  straw,  awaiting  the  spring  resurrec- 
tion, I  turn  with  pride  and  relief  to  the  wild  garden,  whose  froien 
ruins  are  graciously  hidden  by  the  shrubs,  which  then  enliven  tbe 
landscape  with  their  glowing  stems  and  fruits.  And  how  lovely 
ere  the  waving  plumes  of  the  grasses,  how  endless  the  varieties  of 
seed-pods,  bow  marvellcus  the  modes  of  aeed-dlsperslon!  The  eye, 
no  longer  distracted  by  the  brilliant  flower- mosaics,  sees  the  less 
haunting  beauty  and  rediscovers  "the  commonplace  of  miracle." 

I  am  not  an  enemy  of  forma]  or  cultivated  gardens;  although  I 
love  wild  gardens  more  and  think  our  native  plants  superior,  for  the 
most  pail,  to  foreign  ones  In  beauty  and  appropriateness.  For 
plants  from  abroad,  torn  from  their  natural  setting,  often  make  a 
false  note  in  tbe  landscape.  Cultivated  gardens  have  their  place, 
are  seen  at  every  hand,  and  need  no  advocacy.  In  fact,  the  founders 
of  the  wild  garden  are  desirous  to  establish  an  artlBclal,  botanic 
garden  In  connection  with  the  wild  one,  wherein  may  be  reared  all 
tbe  leading  plants  of  the  world  that  can  grow  in  this  climate;  thus 
gratifying  all  tastes  and  affording  at  the  same  time  .Inestimable 
advantages  to  students. 

Why  may  not  a  large  portion  of  the  extensive  Glenwood  park  b« 
used  for  this  purpose?  Why  can  we  not  duplicate  in  Minneapolis  tbe 
Shaw  Gardens  of  SL  Louis,  the  Bronx  Gardens  of  New  York  city, 
or  the  world-famous  Arnold  Arboretum  of  Boston?  Barring  the 
primeval  hemlock  grove,  Glenwood  pari:  has  more  natural  advan- 
tages, as  water  supply,  fertility  and  variety  of  soil,  than  the  Arnold 
Arboretum.  Such  a  garden  would  add  greatly  to  the  fame  and 
attractiveness  of  Minneapolis,  and  would  be  second  only  to  tbe 
public  library  In  its  educative  and   reBnlng  Influences. 
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To  tbla  convention  of  geologists  was  accorded  the  patronage  of 
Hts  Majesty  the  King,  Gustav  V.  The  Honorary  Presidency  was 
held  by  His  HlghneaB  Prince  Royal  Gustavus  Adolphus,  himself  a 
scientist  of  repute,  and  a  most  accomplished  linguist.  His  opening 
Address,  delivered  In  E^ngllsh  to  a  polyglot  audience,  was  as  masterly, 
polished  and  in  every  way  worthy  a  performance  as  II  composed  and 
presented  by  an  American  College  President.  The  JSxecutive  Com- 
mittee contained  several  members  of  the  Swedish  cabinet;  and  the 
Prime  Minister  also  delivered  an  address,  opening  the  discussion  on 
the  Iron  Ore  Resources  of  the  World.  The  president  of  the  Con- 
gress was  Baron  Gerard  De  Geer,  Professor  of  Geology  at  the  VnU 
versity  of  Stockholm,  and  a  celebrated  glacial  geologist.  The  able 
and  efficient  secretary  was  Prof.  J.  G.  Andersson.  Director  of  the 
Geological  burvey  of  Sweden.  For  nearly  a  year  bis  entire  time  had 
been  devoted  to  the  task  of  providing  the  program  and  the  entertain' 
ment  for  the  large  number  of  foreign  members  expected.  The  mag- 
nitude of  such  an  undertaking  may  be  partially  comprehended  when  I 
tell  you  that  there  were  about  eight  hundred  enrolled  and  that  more 
than  two  hundred  anu  Sfty  took  part  In  one  or  more  of  the  excursions 
which  began  a  month  before  the  opening  of  the  Congress  and  were 
still  In  progress  for  Dearly  a  month  after  Its  close.  The  arrange- 
ments were  complete  to  the  last  detail;  and  the  executive  ability  of 
the  Swedes  compelled  the  admiration  of  every  visitor  to  the  Congress. 
The  membership  of  the  convention  was  truly  cosmopolitan,  as 
may  be  seen  by  the  following  table  of  members  enrolled  before  the 
day  of  opening: 

Algeria S 

Germany    ,...1G1 

Argentine 2 

Australia  2 

Austro-Huneary    G1 

Brazil 1 

Bulgaria   2 

Canada G 

China   1 

Denmark 22 

Egypt 3 

Spain   9 

United   States    C3 

France    53 

Great  BrIUIn    44 

India  1 

Italy    30 

Japan   6 
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Mexico   7 

New  Zealand    Z 

■    Holland  13 

Portugal   4 

Roumania   9 

Russian   Empire    .- . . .  5G 

Swedeo   134 

Switzerland    IC 

Among  the  notable  geologists  present  were  Ricbard  Beck, 
nuttior  of  tbe  treatise  on  Ore  Deposits;  Alfred  Bergeat,  Dr.  Oroth,  Max. 
Krahmann,  Paul  Kruscb,  Dr.  I.epslus,  Penck,  Stutzer,  trom  Germany; 
Dr.  Krsmer,  Carl  Diener,  Dr.  Doelter,  and  Dr.  Tietze,  from  Austria; 
K.  D.  Adams.  A.  P.  Coleman,  B.  E.  Pemow  and  W.  G.  Miller,  from 
Cannda;  Dr.  Steenatrup,  from  Denmark;  Miss  Bascom.  Geo.  P.  Becker, 
Whitman  Crosa,  Artiiur  Day,  S,  P.  Emmons,  Arnold  Hague,  C.  R.  Van 
HIse,  W.  H,  Hobbs,  J.  D.  Irving,  J,  F.  Kemp,  Waldemar  Llndgren,  D. 
H.  Newland,  H.  F.  Read,  J.  T.  SingewalU,  J.  W.  Spencer,  R.  S.  Tarr, 
E.  T.  Wherry,  J.  E.  Wolff,  F.  E.  Wright,  Geo.  Otis  Smith,  and  others 
many  of  them  accompanied  by  their  wives,  from  the  United  States; 
Profs.  Barrois.  Margerie,  NIcou  and  Oehlert,  trom  Prance;  Prof.  Bow- 
man, J.  W.  GreEory,  Drs.  Peach  and  Teall,  of  Great  BDUIn ;  Dr.  Per- 
mor,  of  India;  Capellini,  B.  I.otti,  and  others  from  Italy;  Inouye.  Direc- 
tor of  the  Japanese  Geological  Survey,  and  several  other  Japs; 
AgLillera  and  Ordonez  trom  Mexico:  Brogger.  Reuscb  and  Vogt,  from 
Norway;  MolengraafT,  from  Holland;  Stetanescue,  from  Roumania; 
Karpinsky,  Pavlow,  PopofT,  Revoutsky,  and  Tschernyschew,  from 
Russia;  Sederholm,  from  Finland;  all  the  Swedish  geologists.  In- 
cluding Sven  Hedin;  Helm  und  Schmidt,  trom  Switzerland;  and  many 
others  of  high  reputation. 

The  excursions  Included  ocean  voyages  to  Spitzbergen  In  the 
Arctic  Ocean,  and  the  island  ol  Gotland  In  the  Baltic  Sea.  Olher 
trips  were  made  by  special  train  from  north  to  south  in  Sweden  and 
Norway,  furnishing  a  rare  opportunity  for  seeing  under  the  best 
possible  auspices  and  chaperonage  those  localities  where  are  exhib- 
ited the  typical  features  and  points  of  Interest  to  students  ot  struc* 
^ural.  glacial  and  economic  geology,  and  to  the  petrographer  as  well. 
Thus  at  Spltzbergen  were  seen  the  magnlHcent  glaclerH  on  the 
margin  of  the  sea,  advancing,  retreating  or  stationary.  There  were 
studied  moraines  ot  various  types,  the  movement  of  complex  glaciers, 
the  deiKtsits  ot  glacial  rivers  and  lakes,  and  all  those  various 
agencies  now  In  operation,  iiertormlng  the  saniB  work  as  that  by 
which  WMS  formt'rly  deposited  the  glacial  drift  mantle  over  the. state 
of  Minnesota. 

At  Spitztiprgen  also  Is  an  excellent  opportunity  tor  tbe  study  of 
a  mountain  ranae  folded  and  rujilured  on  the  border  ot  the  Atlantic 
basin,  and  contuinlng  rorniatlons  of  dllTerent  ages,  from  the  Arcbean 
to  tbe  Quaternary.  Here  can  be  seen  the  origin  of  the  fjords,  those 
long  narrow  coastal  Inlets  which  make  the  coast  o'  Norway.  Scotland 
and  British  Columbia  so  iiicluresque  and  attractive  to  the  tourist. 
The  clothing  appropriate  tor  this  excursion  in  July  Is  that  which  wc 
wear  in  Minnesota  in  November. 

Excursions  were  also  made  before  the  Congress  to  the  Iron  mines. 
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of  northern  Sweden;  and  another  excursion  after  the  Congress  took 
UB  to  the  mines  of  centra!  and  Boittbern  Sweden.  Others  were  mado 
to  Tornetrask.  the  alpine  lake  of  the  mountalnoua  country  in  the 
north,  and  lo  the  valley  or  the  LM\e&\t,  with  Its  erujitive  and  meta- 
morphic  rocks.  Us  glaciers  and  mountain  climbing.  Here  the  nights 
were  spent   in   tents,   and   the  days   were   full   of   iaborfouB   tramping. 

In  the  Ticlnity  of  Stockholm  excursions  wer'j  made  almost  dally 
during  the  week  of  the  meeting,  always  under  the  guidance  of  some 
star  of  the  geological  firmament,  and  always  with  the  satisfaction 
of  having  seen  with  our  own  eyes  phenoniena  of  which  heretofore 
we  may  have  read  and  regarding  the  Interpretation  of  which  we 
were,  perhaps,  at  heart  somewhat  skeptical. 

And  for  each  excursion  and  each  locality  there  was  a  printed 
guide  and  description.  For  each  day's  work  (here  was  a  plan. 
Almost  was  there  a  daily  assignment  for  each  Individual  guest.  His 
comfort,  conveyance,  lodslng,  and  three 'or  more  meals  for  each  day 
had  all  been  arranged  beforehand. 

The  descriptive  literature  was  today  In  German,  tomorrow  in 
French,  and  next  day  in  English:  and  most  of  the  Swedish  gentle- 
men could  converse  or  lecture  in  all  three  as  well  as  In  their  own 
tongue.  In  fact,  they  sometimes  caused  a  laugh  by  unconsciously 
lapsing  from  German  or  English  Into  Swedish. 

The  Russians  spolte  French  fluently  and  usualtv  some  English. 
The  Germans  spoke  some  French;  the  French  a  little  German;  and 
both  of  them  could  generally  understand  some  English. 

Besides  our  badges,  we  also  wore  ribbons;  ri^d,  to  show  that  we 
spolie  German;  white,  for  English;  and  blue,  (or  French.  Proud  and 
fortunate,  indeed,  was  he  who  sported  all  three.  The  English  were 
the  pocrest  linguists  and  most  limited  in  their  command  of  any 
tonsue  but  their  own. 

Personally  the  Scandinavians  are  charming  people,  hospitable, 
generous,  courteous,  thoughtful,  agreeable  In  conversaMon,  cultivated 
and  travelled.  They  are  new  and  virile,  without  being  raw  and 
crude.  Up-to-date  in  the  adoption  of  modern  inventions,  ahead  of 
us  in  some  ways  and  in  the  van  of  modern  proKress  in  all.  They 
are  one  of  the  moat  progressives  nations  In  Europe  today,  and  are 
more  than  holding  their  own  in  the  march  of  development. 

The  museums  of  Stockholm  are  full  of  the  most  interesting  and 
complete  collections  of  human  remains  of  the  stone  and  bronze 
ages.  Brief  and  measurable  is  the  lime  that  has  elapsed  since  the 
Goths  and  Vandals  were  just  stepping  out  of  the  bronze  age;  and  here 
are  their  Immediate  descendants  engaged  In  scientific  studies  and  in 
all  the  activities  of  an  ultra  modern  people!  Think  how  interesting 
It  would  be  If  we  could  go  out  into  the  country  only  a  few  miles 
and  discover  the  remains  of  our  own  great-greal-greal-grandfather'g 
dwelling.  If  we  could  find  in  it  the  furniture  an<|  utensils  which  he 
and  his  family  used,  the  ornaments  they  wore  and  the  relics  of  the 
very  food  they  ate.  This  Is  done  in  Sweden.  They  do  not  there 
find  tumuli  and  say  Indifferently,  "It  was  done  by  the  Mound  Build- 
ers." The  ancient  human  relics  are  those  which  tell  of  the  habits 
and  civilization  of  their  own  people  in  the  prehistoric  times.  They 
are,  therefore,  personally  and  Intimately  interested  in  such  matters, 


-abvG00»^lc 


28  Minnesota  Acadetny  of  Science 

and  point  proudly  to  tbe  extent  of  tbelr  progreBa  and  deTelopment  In 
a  short  time.  And  from  tbls  development  they  expect  still  greater 
things  in  tbe  future. 

The  area  of  Sweden  is  173,921  square  mllcE;  that  of  Norwaj 
126,G15  square  miles.  Tbe  two  together  are,  therefore,  Bomewhat 
larger  than  the  state  of  Texas.  The  population  of  Sweden  Is  about 
5,150,000,  and  of  Norway  2,250,000.  Together  tbe  two  countries  have 
a  population  about  eQual  to  that  of  the  city  of  London.  There  are 
only  live  citlee  in  Sweden  with  a  population  of  more  tlian  30,000: 
Stockholm,  Coteborg,  Malmo,  Norrkfiplng  and  Gefle. 

Half  of  Its  population  Is  supported  by  agrlcalttire ;  and  about 
oneHiuarter  own  their  own  farms.  The  crops  are  varied,  consisting 
largely  of  grain,  hay,  sugar  beets,  hemp,  flax,  potatoes  and  small 
Irulta. 

The  exports  from  Sweden  amount  to  more  than  ¥100,000,000 
annually,  of  which  over  half  goes  to  Great  Britain.  The  products 
exported  are  timber.  Iron,  butter  and  wood  pulp. 

Forests  are  abundant  and  well  cared  for.  South  of  latitude 
C4°  N.  one-fourth  of  the  entire  land  is  forested.  In  southern  Sweden 
and  Norway,  as  well  as  In  Denmark,  are  venerable  forests  of  solid 
oak  and  beech.      Much  charcoal  is  made  for  use  In  iron  ore  smelting. 

Lakes  and  rivers  are  numerous.  The  more  Important  streams 
flowing  Into  the  Baltic  are  the  Tornea,  Lulea,  Pltea,  Skelleftea,  Win- 
del,  Umea,  Angermann  and  Dal.  Into  the  German  ocean  Sow  the 
Klar  and  Gota.  The  largest  body  of  fresh  water,  lake  Wener,  has 
an  area  of  about  two  thousand  square  miles. 

Much  of  tbe  southern  half  of  Sweden  Is  lowland.  Toward  the 
north  the  country  Is  more  elevated,  and  a  range  ol  mountains  lies 
on  the  border  between  Sweden  and  Norway.  The  highest  mountain, 
Kebnekalsae,  In  Swedish  Lapland,  rises  to  the  height  of  only  about 
seven  thousand  feet. 

The  climate  Is  good.  Winters  are  long,  and  the  summers  hot. 
There  Is  but  little  Spring  and  Autumn.  The  Influence  of  the  Gulf 
Stream  Is  marked;  and  the  western  coast  of  Norway,  at  the  same 
latitude  as  our  Ice-bound  Bertng  Sea,  Is  as  mild  as  our  climate  at 
New  York  or  Boston. 

Nearly  ail  of  tbe  interesting  festures  of  Sweden's  geology  were 
described  in  the  forty  little  monographs  prepared  by  the  Swedish 
geologists  snd  published  in  convenient  form  for  our  use  at  the  Con- 
Breas  and  upon  the  various  excursionsT 

There  Is  time  this  evening  for  only  a  brief  abstract  of  a  few 
of  the  most  important  and  Interesting  of  these  papers. 

For  the  glacial  geologist  there  was  an  illustrated  lecture  and 
article  upon  the  "Quaternary  Sea  Bottoms  of  Western  Sweden"  and 
an  account  of  "Some  Stationary  Ice  Borders  of  the  Last  Gladatlon" 
by  Baron  Gerard  De  Geer.  In  the  first  of  these  articles  It  Is  pointed 
out  that  the  land  ice  was  possessed  of  but  feeble  power  of  glaclatlon. 
and  that  Instead  of  eroding  deep  gorges  and  valleys  and  planing  off 
hundreds  or  thousands  of  feet  of  solid  rock,  its  direction  of  flow  was 
determined  by  the  valleys  coincident  in  strike  with  Tertiary  rock 
fractures  and  dikes;  and  the  work  of  the  Ice  was  limited  to  the 
sweeping  out  of  the  crushed  material  to  the  extension   and  deptb 
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predestined  by  the  pre-Qusternary  act  ol  crushing.  The  Ice  sheet's- 
power  of  glaclatlon,  working  during  the  wtiole  length  of  tbe-lce  age, 
is  said  to  have  been  unable  to  obliterate  or  essentially  change  the 
surface  topography;  aad  oniy  put  its  stamp  upon  the  landscape  by 
grinding  off  the  proximal  ends  of  the  rock  edges  to  the  well-known 
Ice- worn  "round-rocka." 

The  origin  of  giant-kettlea  or  pot  boles  Is  explained  through  the 
characteristic  corrosion  by  Bub-glacla]  rivers  where  such  currentft 
pushed  forward  by  a  strong  hydrostatic  pressure  passed  over  rock 
ledges  so  as  to  form  sub-glacial  whirls.  Th«  assumption  frequently 
made  that  these  kettles  were  formed  by  water  falling  down  through 
crevasses  Is  found  untenable,  at  least  when  applied  to  the  many 
low-lying  kettles,  which  at  the  time  of  their  formation,  were  situated 
at  a  considerable  depth,  even  as  much  as  three  hundred  and  twenty- 
Sve  to  five  hundred  feet  below  the  surface  of  the  sea.  In  such  cases 
even  the  crevasses  must  evidently  have  been  filled  to  at  least  the 
same  height  by  standing  water,  and  it  does  not  seem  likely  that  a 
water  tall  could  bore  out  holes  in  the  bed  rock  through  such  a  depth 
of  standing  water.  The  extraordinarily  strong  rapids  of  the  sub~ 
glacial  rivers  were  no  doubt  more  than  aufflclent  to  produce  even 
giant's  kettles  ol  such  Imposing  dimensions  as  those  eometlmea 
found  in  Bohnel&D,  some  ten  to  twenty  feet  In  diameter. 

The  late  glacial  recession  of  the  Ice  proceeded  at  a  much  greater 
speed  on  the  continental  than  on  the  oceanic  side  of  Sweden.  Thus 
the  recession  of  the  Ice  border  through  Bobnsltln  and  the  adjoining 
part  of  the  province  of  Dalsland  took  the  same  amount  of  time  as  the- 
whoie  recession  from  the  south  end  of  Sweden  up  almost  to  the 
Aland  archipelago,  1.  e..  over  three  thousand  years. 

By  means  of  the  deposits  of  fine  glacial  clay  carried  by  sub' 
glacial  rivers  out  into  the  advancing  ocean  as  the  Ice  retreated.  It  is 
ascertained  that  the  late  glacial  sea  covered  a  large  part  of  E>enmark 
and  extended  to  central  Sweden  and  Norway,  and  that  there  were 
important  changen  of  land  and  aea  level,  amounting  to  hundreds  of 
feet.  There  were  tor  example  great  shell  deposits  ot  shallow  water 
forms  laid  down  where  the  water  had  been  previously  more  than 
three  hundred  and  twenty-flve  feet  deep. 

A  careful  study  of  the  layers  ot  clay  and  sand  deposited  In  the 
late  glacial  sea  haa  furnished  a  most  accurate  measure  of  the  chron- 
ology of  the  retreat  of  the  ice  sheet.  Baron  De  Geer  points  out 
that,  while  there  were  many  variations  In  the  rate  of  recession  of 
the  ice  margin,  the  average  rate  of  retreat  In  the  vicinity  ot  Slock- 
holm  was  two  hundred  meters  per  year.  South  ot  Stockholm  for 
some  distance  the  rate  was  from  twenty  to  one  hundred  meters  per 
annum.  At  some  points  to  the  north,  notably  near  Dai's  Ed  near 
lakes  Venern  and  Vettem,  the  Ice  border  remained  stationary  tor 
one  hundred  or  two  hundred  years. 

Baron  De  Geer's  estimate  of  the  lapse  of  time  since  the  retreat 
of  the  Ice  at  Stockholm  ia  about  seven  thousand  years.  Farther 
north  the  ice  lasted  until  a  much  later  period;  and  the  northern  part 
ot  Sweden  was  probably  covered  with  Ice  only  two  thousand  years 
ago. 

It  may  be  remarked  in  passing  that  this  estimate  compares  well 
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with  tbat  made  flrst  In  the  gorge  of  the  MlsBlesippl  river  by  Prof. 
M.  H.  Wlnchelt,  as  veil  as  with  the  later  eimllar  meaaurements  by 
Gilbert  aud  Spencer  at  Niagara  Falls. 

For  the  student  of  the  Archean  there  la  a  splendid  field  lu  Sweden. 
The  rocks  are  fresb,  glaciated  and  exposed  to  view  on  sea  coast, 
along  the  new  river  courses  and  on  the  mountain  sides.  Every- 
where the  landscape  reminds  one  of  Minnesota  and  Ontario,  and. 
like  Minnesota,  Sweden  has  many  great  Iron  mines.  In  fact,  there 
Is  found  a  greater  variety  of  workable  ore  deposits  than  has  thus  far 
been  discovered  in  our  Archean  territory.  To  the  economic 
geologist,  Sweden  Is  one  of  the  moat  interesting  countries  on  the  face 
of  the  round  globe.  Its  great  age  as  a  center  of  mining,  the  magni- 
tude of  Its  deposits  and  their  unusual  types  provide  material  for  In- 
numirable  "kolassala"  and  "wunderbars"  of  the  Teuton  and  chal- 
lenge the  utmost  exaggeration  of  the  Yankee  to  suggest  their  equal 
In  his  own  land.  Historically,  mining  operations  here  are  lost  in 
the  mlBta  of  antiquity.  Methods  and  machinery  had  established 
vogues  and  patterns  three  hundred  and  fifty  years  ago  In  the  days 
when  Agrlcola,  the  Nestor  of  mining,  published  his  classic  treatise. 
Indeed,  some  of  the  machinery  pictured  by  him  In  1556  still  finds 
Its  counterpart  In  Swedish  Iron  and  copper  mines,  steadily  doing  dtity 
side  by  aide  with  electric  holats  or  smelting  plants  ot  the  most  up- 
to-date  design. 

Although  paleozoic  and  mesozoic  strata  are  found  In  Sweden, 
yet  the  larger  portion  is  covered  by  the  Archean  rocks,  gneisses, 
schists  and  intruded  rhyoUte  and  porphyries.  These  eruptlvea  bare 
been  in  many  Instances  profoundly  altered,  and  the  ancient  ore 
deposits,  which  they  were  instrumental  In  producing,  have  under- 
gone a  varied  and  unusual  history. 

Tlie  Swedish  Archean  consists  o!  three  petrograpblcally  and 
geologically  different  groups  of  rocks.  These  have  long  been 
named:  The  gneiss-group,  the  porhpyry-haileflintgnelss  group,  and 
the  granite  group.  Recently  an  alteration  was  made  In  this  termin- 
ology by  Lhe  exchange  of  the  term  "hUlefliutgnelas"  for  leptlte,  the 
latter  having  been  proposed  already  In  1875  as  a  collective  name  for 
the  same  rocks. 

The  porphyry-leptlte  group,  as  the  new  designation  also  runs, 
includes  fine-grained  gneisses,  schists  of  many  types,  also  green 
schists,  dense  rocks,  called  In  Sweden  a  long  time  ago  "bfiUefllnta," 
limestones,  dolomite  and  argillaceous  schists,  quartzite  and  conglom- 
erates together  with  porphyries  and  porphyroid  rocks  to  a  lai^e  ex- 
tent. Many  of  the  rocks  of  this  ^roup  bear  evident  traces  of  having 
once  been  formed  as  real  surface- products  of  the  earth;  lavas, 
tuffs,  tuffltes  or  normal  sediments,  the  latter,  however,  being  only 
BUbordlnatcty  represented  In  the  Archean,  The  leptltes  themselves, 
which  form  by  far  the  greatest  part  of  this  group,  are  closely  re- 
lated to  the  other  rocks  and  seem  to  be  metamorphosed  rocks  of 
volcanic  origin:  lavas,  tuffs  or  tuffltes.  Consequently  the  "porphyry- 
leptlte  group"  corresponds  very  well  to  the  designation  supercrustal 
locks,  which  has  newly  been  proposed  by  the  eminent  explorer  of  the 
l-'ennosrandlan  Archean,  Dr,  J.  J.  Sederholm, 

Supercrustal  rocks  also  form  a  great  part  of  the  gneiss  group. 
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but  the  hlgb-grade  of  metamorpblBm  which  designates  the  gnelBBes, 
moBtly  conceals  tbefr  primary  petrographlc  character  and  geolog- 
ical relations  so  as  to  make  their  origin  In  many  cases  doubtful. 
The  gneiss  group  includes  also  gneiss-granites.  By  this  term  Swed- 
ish petrographers  understand  granites  of  strongly  regional  meta- 
morpbic  character,  i.  e.  crushed,  foliated  or  granulated  granites,  of- 
tea  with  a  clearly  marked  secondary  parallel  structure. 

The  third  group  is  the  granite  group.  This  embraces  all  the 
numerous  types  of  granites,  in  which  tbe  Swedish  Arcbean  is  so 
very  rich.  Great  areas  oF  Sweden  coaslst  of  tbese  rocks.  Together 
with  tbe  gneiss-granites  tbey  certainly  make  up  much  more  than  69 
per  cent,  of  the  whole  Arcbean  system.  The  contacts  show  that  the 
gran  Item  agm  as  have  cut  all  the  other  rocks  and  they  must,  there- 
fore, be  considered  younger  than  these  rocks.  Their  properties  are 
those  of  real  plutontc  eruptives.  Together  with  the  said  gnelsa- 
granites  and  tbe  gabbros  and  dioritea,  which  appear  In  smaller 
quantities,  the  granites  may  be  said  to  form  the  infracrustal  rocks 
of  the  Archean,  in  accordance  with  the  nomenclature  of  Sederhotm. 

In  the  coast-regions,  east  and  south  of  Stockholm,  gnelssose 
rocks  predominate;  yet  tbe  granites  and  the  porphyry-leptlte-group 
are  also  very  well  represented. 

Uf  the  gneisses  there  are  found  both  supercrustal  and  infracrustal 
types.  The  origin  of  some  gneisses  cannot  yet,  however,  be  stated 
with  certainty. 

What  is  known  as  the  porphyry  leptlte  group  of  rocks  is  asso- 
ciated with  iron  ores  in  central  Sweden  and  also  In  the  coast  regiona 
near  Stockholm,  extending  along  tbe  coast  to  the  islands  Uto,  Omo, 
Namdd  and  Runmaro.  Tbe  rocks  are  hMeBlntas,  leptltes,  mica 
schists,  porphyry,  epidote-dr  amphlbole-bearlug  green  schists,  cal- 
careous schists,  limestones  and  Iron  orea.  They  are  all  bedded,  of- 
ten regularly  and  with  alternations  which  make  them  closely  re- 
semble stratlgraphlcai  complexes.  Their  structures  are,  however, 
wholly  crystalline  and  the  bedding  planes  are  now  always  nearly  ver- 
tical. 

The  iron  ore  at  Uto  is  the  type  known  as  "randlg  blodsten," 
1.  e.  quartz-banded  hematite  similar  to  our  jaspllltc.  The  quartz  ia 
gray  or  reddish,  and  the  iron  ore  is  hematite  with  more  or  less  mag- 
netite. Beds  of  araphibolitic  rocks  accompany  the  ore  and  thin 
green  layers  alternate  wltb  the  Iron  ore  strata.  Tbe  mines  at  Vtb 
were  worked  as  early  as  the  beginning  of  the  ITtb  century,  and 
operations  continued  down  to  1879.  From  1711-1878  the  output  was 
2,070,900  tons  of  Iron  ore.  The  total  production  Is  estimated  at  2,- 
500,000  tons.  The  ore  was  not  high  grade,  containing  before  con- 
centration but  little  over  40%  of  iron.  The  Nykoplng  mine  was 
worked  to  a  depth  of  atmut  650  feet,  and  tbe  Finn  mine  about  500 
feet. 

Two  famous  lithla  pegmatite  dikes  cut  across  the  folded  Iron 
ore  body  of  Nyk5ping.  Here  the  element  lithium  was  first  detected 
by  Arvedson,  a  pupil  of  Herselius,  in  181S,  These  dikes  are  among 
the  most  importanc  known  natural  resources  of  lithla.  Tbe  dikes 
consist  mainly  of  petallte,  quartz,  lepldolite  and  coarse  green  ortho- 
clase.    They  also  contain  spodumene,  blue  and  red  tourmaline  (iadl- 
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goltte  and  nibellite),  microllte  (a  tantalate  of  lime),  mangaDtantalite- 
and  adelfoUte.  One  o(  tbe  most  amusing  algbte  of  tbe  tour  was  to 
nee  tbe  Germans  with  bammera  of  all  sizes  up  to  that  which  tradi* 
tion  ascribes  to  the  War  God  Thor.  descend  upon  a  mineral  localltr. 
No  classic  exposure  was  sacred.  Tbe  best  Is  none  too  good  for  aa 
unmodified  Teuton,  and  the  baggage  car  attached  to  each  special 
train  waa  so  loaded  with  rocks  that  hot  boxes  were  numerous.  Por 
pure  unadulterated  selfishness  the  average  German  has  not  an  equal 
In  northern  Europe,  and  bis  manners  would  shock  an  Elaklmo. 

Adjacent  to  tbe  Iron-bearing  hUlefllnta  zone  o(  Utd  Is  a  mighty 
series  of  limestone  and  h&llefilnta.  Tbe  limestone  Is  finely  crfatal- 
line  and  alternates  with  the  bSUefllnta  In  bands  from  only  a  few 
centimeters  to  several  meters  In  thickness.  Wbere  Intensely  folded 
and  crystallized  the  h&llefllntas  resemble  amphlbole  schists;  and. 
Indeed,  the  bedded  complex  Is  bordered  on  tbe  east  by  a  thick 
layer  of  green  amphlbolitic  rock  containing  thin  limestone  layers. 
This  green  rock  resembles  the  green  skarn  or  gangue  rock  of  the 
Iron  mines  farther  north. 

Associated  with  these  rocks  1b  a  greenish  gray  bedded  leptltle 
hJLIIefllnta  which  tikewise  contains  a  few  thin  beds  of  Ifmestone. 
Then  comes  the  regular  bedded  leptite,  containing  layers  of  nearly 
massive  porphyrltic  rocks,  which  are  undoubtedly  altered  lava  beds- 
and  tuffs.  The  leptlte  la  cometimes  quartzitlc  and  almost  itself  & 
quartzlte.  It  is  composed  of  quartz,  feldspars,  blotlte  and  muBCO- 
vlte. 

There  were  silver  mines  also  at  Ut5.  Native  sliver  occurs  min- 
gled with  epigenetic  sulphides  of  copper,  iron,  lead  and  zinc.  The 
mines  are  not  now  operated  and  were  never  Important. 

The  h&Uefllnta  here  is  looked  upon  as  a  volcanic  mud.  It  is  a 
quartz  feldspar  sediment,  mingled  with  volcanic  ash  and  sediment- 
ary limestone.  It  la  even  occasionally  coal-bearlng.  The  Iron  ore 
Is  regarded  as  a  chemical  sediment. 

Passing  from  tbe  coastal  region  to  the  central  portion  of  Swe- 
den, we  come  to  the  university  town  of  Upsala.  If  Stockholm  Is  the 
Venice  of  the  North,  Upsala  is  surely  the  Boston  of  the  Arctic. 
Here  for  hundreds  of  years  has  been  a  center  of  learning  and  cul- 
ture. Here  lived  and  wrote  Sweden's  greatest  Bclentist,  Carl  von 
Llnnaetis;  and  bis  house,  with  all  of  his  natural  history  collections, 
is  still  preserved  on  the  old  farm,  a  couple  of  miles  outside  of  the 
city.  The  main  university  building  Is  a  fine  structure,  on  an  emin- 
ence, surrounded  by  stutues  of  some  of  its  celebrities  and  contain- 
ing oil  portraits  of  many  others.  Near  It  Is  the  Upsala  Lutheran 
Cathedral,  which   is  one  of  the  notable  structures  of  tbe  country. 

Not  far  from  Upsala  are  Dannemora,  Sata.  Krylbo,  Karrgrufvan, 
.N'orberg,    Ilaege,    Ludvika,    GrSngeaberg,    Persberg,    Amnieberg    and 

Like  many  other  Swedish  Iron  mines,  Dannemora  was  first 
worked  for  precloiia  nieials.  The  date  of  its  discovery  is  approxim- 
ately (l>ed  by  a  deed  of  gift  dated  1481  by  which  Sten  Sture,  the 
Elder,  conveys  to  the  Archbishop  of  Upsala  and  his  successors  one- 
fourth  ol  the  silver  mountain  in  the  parish  "which  was  dlscoverd  a 
a  few  years"  before. 
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When  Gustav  Vasa  secularized  the  church  lands,  the  mine  re- 
verted to  the  crown,  and  was  flrat  leased  to  Joachim  Piper,  a  burgher 
of  Stralsund  In  1532.  Iron  ore  was  Btlll  only  a  subordinate  pro- 
duct nientioDed  along  with  "sulphur,  vttriDl,  antimony,  lead,  tin, 
copper,  silver  and  gold."  By  1545  Iron  ore  production  had  become 
Important,  under  a  lease  from  tbe  crown.  Later,  in  the  ITtb  cen- 
tury, the  works  and  mines  passed  into  tbe  possession  of  private 
owners.  ' 

Gunpowder  for  breaking  tbe  ore  was  first  tried  at  Dannemora 
in  1728;  and  In  1T2T  a  wonderful  "fire  and  air  engine"  was  set  up 
for  raising  the  water.  In  1805  a  steam  engine  ot  Watfs  construc- 
tion, the  first  in   Sweden,  was   installed. 

The  rocks  at  Dannemora  are  crystalline  schists  with  Intrusive 
granites.  There  are  also  other  Intrusive  dikes.  The  Dannemora  ore 
district  Is  chiefly  occupied  by  hftllefllnta,  and  the  porphyrltic  hftlle- 
timta  has  the  greatest  extent.  It  almost  encloses  the  limestone  and 
other  varieties  or  phases  of  the  h&llelllnta.  This  so-called  porphy- 
rltic h&llefllnta  consists  of  a  dark  colored  mlcrocrystalUne  fine  grain- 
ed quartz  feldspar  rock  with  a  rich  admixture  of  a  sericltlc  mineral 
of  secondary  origin.  Chemically,  it  Is  an  acid  quartz  porphyry. 
Many  varieties  in  color,  texture  and  geological  relations  occur  In 
this  field;  and  north  of  lake  Grutsjbn  It  passes  Into  granulite  or 
leptlte. 

The  ores  are  enclosed  In  a  limestone  mass,  which  is  in  turn 
surrounded  by  the  h&llefltnta.  Tbia  limestone  has  a  length  of  about 
three  thousand  meters  and  a  minimum  width  of  about  four  hundred 
and  fifty  meters.  Composed  exclusively  of  magnetite,  tbe  ore  has 
a  characteristically  fine-grained  structure,  often  as  compact  as  steel. 
It  occurs  associated  with  skarn  or  gangue  (called  "brScka")  and 
more  or  less  mingled  with  limestone.  The  percentage  of  Iron  varies 
from  20%  to  05%. 

The  more  Important  ore  deposits  belong  to  a  number  of  com- 
plexes, some  ot  which  contain  several  parallel  ore  layers.  In  each 
complex  there  occur  several  Independent  ore-stocks,  separated  by 
limestoiie  or  "prftcka."  Such  ore  stocks  may  be  connected  with 
other  ore  stocks  In  the  direction  ot  the  pitch  or  toward  the  depth. 
They  are  usually  nearly  vertical.  Their  horizontal  extension  in  the 
line  of  strike  may  reach  two  hundred  to  three  hundred  meters  and 
their  thickness  thirty  to  forty  meters. 

The  mines  of  the  central  field  have  been  opened  from  the  sur- 
face on  several  ore-bodies  of  great  thicknesa.  partly  separated  by 
gangues  and  branching  toward  the  north.  On  the  south  this  exten- 
sive ore-formation  is  almost  entirety  cut  off  by  a  system  ot  parallel 
chlorite  leaders,  which  form  the  southern  wall  of  the  Hjulvlnd  mine, 
and  somewhat  resemble  a  fault.  These  chlorite  bands  or  skols  were 
probably  originally  diorite  dikes  which  acted  as  a  dam  In  cuttting 
oH  the  ore  injection  or  the  solutions  by  which  it  was  formed. 

Quantities  of  sulphides,  chiefly  zinc  blende,  have  been  Intro- 
duced met  a  somatically  at  a  later  period,  impregnating  both  the  ore 
and  the  later  granite  Intrusions. 

The  mines  ot  Langban  have  produced  small  amounts  of  argenti- 
ferous  galena   and  sphalerite  and    considerable    quantities   of    man- 
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ganese  and  iron  ores.  Here,  ae  elsewhere  Id  central  Sweden,  tbe 
□re-bearing  formation  is  tbe  crystalline  scblsts.  They  are  bere  cblef- 
dolomite,  which  Is  characteristically  banded  by  lime  magnesia  sili- 
cates, except  adjacent  to  the  ore  and  skbl. 

The  ores  occur  In  stockworks.  usually  containing  both  Iron  and 
manganese.  There  appears  to  be  a  tendency  to  scatter  and  dlmlnlab 
In  Importance  at  moderate  depth.  Tbe  eangue  ol  tbe  Iron  ore  Bboots 
Is  called  "skarn"  and  Is  of  varied  color  and  mineral  composition, 
containing  gray-green  malacolite,  brown  and  black  garnets  and  fer- 
ruginous quartz.  There  are  also  unloiportant  deposits  of  sulphide 
ores  of  copper,  Iron,  lead  and  zinc.  Many  skol  layers  or  bands 
bound  the  ore  and  extend  thro  tbe  adjacent  rocks.  In  some  In- 
stances these  skolB  are  squeezed  and  altered  greenstone  drkes  that 
seem  to  have  been  present  before  tbe  ore  was  deposited,  and  to 
ly  granullte  and  dolomite.  Closely  associated  le  a  gnelsslc  granite. 
Two  varieties  of  younger  intrusive  granite  dikes  occur,  and  various 
still  later  dlorlte  and  diabase  dikes.  Pure  dolomite  bears  such  a 
constant  relation  to  the  ore  or  skol  formations  that  It  Is  concluded 
tbat  the  orc'deposlting  agencies  bad  a  marked  effect  also  upon  the 
have  formed  a  boundary  to  It  or  determined  its  extent.  In  other 
cases  tbe  skdls  are  more  or  less  micaceous  and  represent  trans- 
formed granullte  or  ieptlte.  Still  other  occurrences  resemble  very 
old  shear  zones  or  fault  planes  whose  filling  has  been  transformed 
Into  crystalline  rock  material.  Still  later  fracturing  has  occurred, 
and  the  cracks  have  been  filled  with  calclte  and  other  secondary 
minerals. 

In  this  same  neighborhood  are  also  the  mines  of  Norberg,  Flog- 
berget  and  Persberg.  The  principal  features  of  Interest  are  the 
"skarn"  ores  and  tbe  calcareous  ores,  the  former  of  which  are  hom- 
blendlc  magnetites  and  the  latter  serpentinous  and  ampblbollferous 
limestones  intermingled  with  small  patches  and  lenses  of  ekam  ore. 

Persberg  Is  one  of  the  oldest  mining  fields  in  Vermlands  Bergs- 
lag.  Mining  dates  back  to  the  13th  century;  and  the  first  mining 
privileges  were  granted  by  King  Eric  tbe  Pomeranian  in  1413.  The 
Bergmaster's  report  for  IGST  states  that  "the  whole  mountain  !s 
nothing  but  ore,  and  of  mighty  richness,  and  can  be  smelted  with- 
out Hux,"  from  which  it  can  be  seen  that  the  art  of  writing  mining 
prosjicctusea  based  largely  upon  tbe  imagination  did  not  originate 
In  the  United  States.  Tbe  total  output  of  the  Persberg  mines  is 
estimated  at  less  than  4,000,01)0  tons.  Fifty  years  ago  the  annual 
production  was  about  &0.000  Ions.  At  the  present  time  It  is  about 
30,000  tons.  The  ore  is  of  excellent  quality  and  has  contributed 
largely  (o  the  reputation  of  Swedish  iron  In  the  world's  market. 
The  best  grade  of  ore  contains  55V4  Fe,  0.001—0.004%  P;  and  the 
second  grade  45%  Fe  and  0.005 — 0.01%  P.  The  sulphur  content  varies 
from  0.012  to  0.025%.  The  deepest  workings  are  now  about 
1,000  feet.  Machine  drilling  was  first  started  In  Sweden  at  Pers- 
berg in  18G4-18CC.  These  mines  were  well  described  by  Linnaeus 
about  1T4G.     Powder  for  blasting  was  Introduced  about  1720. 

The  skarn  ores  are  believed  by  Sjogren  to  owe  their  origin  to 
the  metamorphlc  Influence  of  greenatones  upon  limestones.  There 
are,  however,  considerable  ore-deposits  which  are,  so  far  as  can  be 
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seen,  without  any  immediate  llmeBtone  assocl&tion.  The  granite 
eruptlves  may  also  Id  eome  Instancea  bave  been  active  minerallzInK 
agents.  Granullte  or  leptlte  Is  abundant,  cut  by  skam  zones,  wtalch 
contain   the  ores. 

The  history  of  the  Sala  lead  and  silver  mine  extends  over  tour 
centuries.  The  ore  deposits  seem  to  have  been  discovered  early  la 
the  IGth  century,  being  mentioned  In  a  document  dated  September 
1,  1510.  Its  palmy  days  were  In  the  early  half  of  the  IGth  century, 
when  it  furnished  an  Important  part  of  the  public  revenue.  By 
1571  mining  operations  were  difficult  on  account  of  water.  Kings 
Carl  IX.  and  Gustavus  Adotphus  both  tried  their  hands  at  It;  but 
for  fifty  years  only  little  progress  was  made.  The  grade  Of  the  ore 
declined  with  greater  depth,  and  renewed  exploration  In  the  upper 
levels  discovered  more  ore  once  in  the  latter  part  ot  the  17th  cen- 
tury and  again  a  hundred  years  later.  It  Is  stated  that  the  mine 
was  worked  at  a  loss  during  the  whole  of  the  19th  century.  At 
present  an  effort  Is  being  made  to  utilize  the  zinc  ores  that  were 
left   in  the  mine  by  former  operators. 

The  total  production  of  silver  of  the  Sala  mine  Is  estimated  at 
about  400  tons,  ot  which  about  one-half  was  produced  In  the  16th 
century.  Sj6gren  states  that  from  an  economic  point  of  view  the 
mine  was  run  at  a  loss  for  three  centuries.  It  was  kept  going  only 
by  means  of  special  privileges  from  the  Crown. 

We  And  here  again  the  crystalline  schists  or  basal  complex  of 
halleHlnta  and  limestone,  cut  by  granite  and  porphyrlte  Intrusions 
and  by  later  diabase  dikes.  The  carbonate  rocks  are  moat  closely 
connected  with  the  ores.  The  galena  Is  found  chiefly  In  the  lime- 
stones and  only  to  a  very  subordinate  extent  in  the  hKllefllnta. 
Copper  ores  also  occur  in  the  limestone;  while  small  Iron  mines  In 
the   district  are   connected   with   the   bftlleflinta. 

This  latter  rock  here  presents  an  extremely  varied  formation 
whose  only  common  character  la  the  felsltic  texture  of  the  ground- 
mass.  It  Is  dark,  or  light  gray  or  brownish,  and  is  sometimes 
striped  or  banded.  A  few  varieties  have  a  purely  granitic  or  quartz- 
porphyric  constitution;  in  general,  however,  the  percentages  of  al- 
kali are  lower  than  In  the  quartz  and  felsltic  porphyritea,  and  the 
constitution  corresponds  rather  to  that  of  the  dacltes  and  quartz- 
porphyries,  with  which  rocks  the  hSIIefllnta  also  shows  points  ot 
agreement  in  the  quantity  of  Fe — Mg  silicates.  On  the  whole,  the 
rocit  in  its  composition  stands  closest  to  the  Intermediate  eruptives. 
The  percentage  of  lime,  which  preponderates  over  that  of  Mg,  and 
the  often  considerable  percentage  of  Na,  which  often  outweighs 
the  K,  forblda  the  interpretation  of  it  as  a  metamorphosed  sedi- 
mentary rock.  It  grades  Into  the  dolomite  limestone  both  by  an 
Increased  percentage  of  the  calcareous  material  and  by  close  Inter- 
bandlng. 

The  tact  was  noted  at  an  early  date  that  the  ores  declined  In 
richness  toward  the  deep.  This  phenomenon,  which  Is  not  peculiar 
to  Sweden,  is  commonly  ascribed  to  secondary  enrichment  from  the 
surface  downward;  but  Prof.  Sjogren,  to  whom  we  are  Indebted  tor 
a  description  of  many  of  these  mines,  and  who  went  with  ue  as 
guide,  philosopher  and  trlend,  does  not  accept  that  theory  here. 
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Before  leaviiiK  central  Sweden  mention  should  be  made  of  tbe 
Gr&ngesberg  Iron  ores.  They  occur  In  tbe  usual  tormatlon  of  gnels- 
slc  rocks,  called  granulites  or  h&lleQIntn  gneisses  or  leptltes.  In- 
cluded In  tills  formation  are  also  amphlbolltic  or  diorltlc  green- 
stone B,  skarn  rochs,  crystalline  limes  tones  and  Iron  ores.  Later 
granitic  and  dlabaslc  eruptlves  are  also  present. 

Tbe  ores  are  (a)  apatitlc;  (b)  quartzose  hematites;  (c)  slcam 
ores,  and  (d)  calcareous  ores;  the  latter  two  as  well  as  the  first 
being  non-manganiferouB,  non-tltanlferoue  magnetites.  The  Iron  con- 
tent varies  from  55%  to  S5%i  and  tbe  phosphorus  from  0.1%  to 
S%.  Thus  tbe  mineral  apatite  sometimes  amounts  to  more  than 
40%  of  tbe  ore. 

The  low  grade  magnetite  ores  of  central  Sweden  are  now  being 
concentrated  on  a  considerable  scale.  The  process  most  favored 
In  that  country  Is  called  tbe  Grondel  process  from  its  Inventor. 

The  raw  ore  containing  from  27%  to  55%  Iron  Is  broken  in  a 
crusher,  and  ground  to  sand  In  a  ball  mill.  Tbe  magnetite  sand  or 
concentrate,  containing  67%  to  71%  Iron,  Is  taken  out  by  magnetic 
separation,  moistened  and  moulded  Into  bricks  about  G  Inches 
square  and  m  Inches  thick.  No  binder  Is  used.  Tbe  bricks  are 
almply  pressed  and  moved  slowly  on  Iron  conveyors  through  a  fur- 
nace heated  with  generator  and  furnace  gases  and  subjected  to  an 
oxidizing  flame  at  the  teidperature  of  about  1400°  C,  which  la 
above  the  sintering  heat  In  these  furnaces  tbe  magnetite  is  changed 
to  hematite,  the  percentage  of  sulphur  is  lowered,  and  a  hard  [>or- 
ouB  briquet  is  made  very  suitable  for  the  blast  furnace.  By  this 
process,  at  a  cost  of  about  eighty  cents  per  ton,  some  twenty-seven 
Grondal  furnaces  are  turning  out  about  300,000  tons  of  briquets  per 
annum.  Since  magnetite  brlqueta  require  about  300  pounds  of  char- 
coal per  ton  of  pig  Iron  more  than  those  made  of  hematite,  tb>> 
expense  of  tbe  brlquettlng  Is  Justided  In  a  region  of  sulphuroua 
magnetite  ores.  This  process  is  of  special  interest  in  Minnesota 
because  of  the  large  quantity  of  low  grade  magnetite  ores  on  the 
eastern  end  of  the  Mesabl  range,  at  present  unmarketable. 

There  remains  for  description  in  centra)  Sweden  what  Is  his- 
torically one  of  the  most  remarkable  mines  in  the  world,  viz:  the 
Falun  copper  mine.  Worked  without  Interruption  for  the  past  six 
hundred  and  fifty  years,  It  had  down  to  the  end  of  the  19th  century 
produced  more  copper  than  any  other  mine  on  the  globe.  From 
1G30  complete  records  of  Its  production  are  extant,  according  to 
which  the  total  output  In  that  time  amounts  to  nearly  300,000  tons, 
or  600,000,000  pounds  of  copper.  From  the  commencement  of  min- 
ing operations  to  the  present  time  Its  output  has  been  estimated  at 
500,000  tons  of  copper,  one  ton  of  gold  and  ftfteen  tons  of  silver, 
having  an  aggregate  value  of  (250, 000,000.  For  the  sake  of  com- 
parison we  may  note  that  in  these  days  of  monumental  perform- 
ances the  total  estimated  copper  output  of  the  Falun  mine  in  six 
hundred  and  fifty  years  Is  about  equal  to  three  years'  production  of 
tbe  mines  of  Butte. 

Tbe  ore  was  formerly  richer  than  In  later  years,  and  the  pos- 
sibility of  secondary  enrichment  Is  again  suggested.    At  present  the 
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mine  Is  worked  for  pyrite,  which  Is  used  tn  the  sulphite  pulp  digest- 
ers belonging  to  the  company  which  operates  the  mine. 

This  corporation,  by  the  wa;,  although  one  of  the  oldest  In 
existence,  Is  one  of  the  most  progressive  and  profltable  concerns  in 
Swdeen.  The  date  of  Its  actual  founda^on  is  uot  known;  but  It  Is 
supposed  to  be  about  the  year  1225.  There  Is  In  existence  a  deed 
dated  1288  conveying  certain  shares  of  stock;  and  one  cbartei-  of 
the  company,  given  by  King  Magnus  of  Sweden  and  Norway,  is 
dated  February  24,  1347,  and  at  that  time  ratifying  and  conflrmlng 
the  company's  rights  and  privileges  which  are  mentioned  as  very 
old. 

The  company,  whose  full  address  Is  Stora  Kopperbergs  Bergs- 
lags  Aktjebolag,  Falun,  Sweden,  began  to  make  or  produce 

Copper  about  the  year  1225 

Sawn  lumber  In  the  year 1G89 

Iron    1735 

Gold  and  silver  1790 

I-  Bessemer    1871 

Open  hearth    1878 

L  Electric    1904 

(  Soda    (sulphate)    189fi 

I  Sulphite   1900 

Paper  1900 

Bismuth    1904 

It  owns  vast  forests,  two  hundred  iron  mines,  and  water-falls 
estimated  at  150,000  horse  power.  It  makes  the  specially  soft  char- 
coal wrought  iron  for  which  Sweden  Is  famous.  Its  annual  produc- 
tion Is 

75,000-100,000  tons  pig  Iron. 
70,000  tons  Bessemer  Ingots. 
26,000  tons  open  hearth  Ingots. 
4,000  tons  charcoal  iron  blooms. 

75,000-100,000  tons  rolled  and  hammered  Iron  and  steel.' 
It  uses  460,000   cubic  meters  of  charcoal    per    annum,    making 
150,000  cubic  meters  in  Its  own  kilns. 

The  Falun  mine,  called  "The  Country's  Treasury"  by  Gustavus 
Adolpbus,  is  1200  feet  deep  and  has  about  18  miles  of  underground 
workings.  The  bottom  of  the  mine  is  now  full  of  water,  and  many 
of  the  old  workings  are  inaccessible.  During  the  first  400  years 
of  its  history  the  ore  was  broken  by  burning  wood  against  It.  Gun- 
powder was  first  used  in  1729,  The  ore  was  raised  by  means  of 
windlasses  worked  by  hand  or  horse  power,  and  the  ropes  were 
made  of  ox-hides,  200  to  300  hides  being  required  for  a  single  rope. 
The  country  rock  at  Falun  Is  the  crystalline  series  in  the  form 
of  gray  gneiss  and  granuiite  or  leptite.  The  gneiss  is  locally  a 
quartzite  which  Is  the  true  ore-bearing  rock,  and  to  it  belong  also 
the  other  copper  ores  of  this  and  adjacent  districts.  It  contains  as 
accesBorr  minerals  amphibole,  .cordierlte  and  its  alteration  pro- 
ducts, talunite,  andajusite  and  magnetite.  There  is  also  consider- 
able white ,  saccbaroldal  limestone.  Composite  basic  dikes  also  oc- 
cur, cutting  both  ore  and  country  rock. 

The  ore  of  the  Falun  mine  is  pyrite  of  various  modes  of  occur- 
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rence,  and  more  or  less  assoclaled  with  sulphides  of  lead  and  line. 
In  tbe  upper  levels  Itie  ore  was  considerably  eniicbed,  and  probably 
contained  the  hEgher  grade  copper  sulpbldes.  Occurring  to  stocks  of 
bluntly  conical  form  with  the  point  downward  the  interior  struc- 
ture of  the  ore  bodies  cafinot  now  be  studied.  They  consisted  large- 
ly of  nearly  i>ure  pyrlte  with  a  slight  percentage  of  copper.  There 
was  also  a  quartzose  mixture  of  copper  pyrlte  and  pyrlte  containing 
ansular   [raBments   of   quarlilte   and    limestone. 

There  1b  here  aleo  a  considerable  development  of  skam  at  the 
contact  of  quartzlte  and  granullte.  It  consists  of  a  dark  sreen  masR 
of  radiate  amphibole  sometimes  garnetiferous.  Then  there  are 
shots  more  or  less  closely  connected  with  the  pyrlte  stocks  and. 
surrounding  them  or  separating  them  from  the  other  rocks.  The 
skdls  consist  partly  of  iirimery  minerals,  such  as  anipblbole.  blotite 
and  cordlerlte  and  partly  of  their  hydrated  derivatives,  chlorite,  talc 
and  falunite.  There  are  also  secondary  garnets  and  magnetite  occa- 
hedrons  and  later  sulphides.  Tbe  skills  sometimes  have  a  thickness 
of  ten  to  fifteen  meters,  and  again  they  thin  out  rapidly.  They  grow 
smaller  In  depth  and  have  la  general  a  development  proportional  to 
the  extent  of  the  ore  mineralization.  The  richest  ores  tbe  mine 
ever  produced  came  from  the  upper  zones  of  the  skols. 

Tbe  "hard  ores."  so-called,  lie  immediately  in  the  quartzlte 
without  being  enclosed  by  ski)ls  or  leaders,  and  pass  by  Insensible 
gradations  into  the  rock  Itself.  AH  the  ores  appear  to  come  to  an 
end   at  the  maximum   depth   of  250   to   2S0  meters. 

Gold  occurs  associated  with  galenobismutblte.  in  small  quartz 
velnlets.  Some  selenium  has  also  been  found  associated  with  trap 
dikes  which  contain  amphltKtIe  In  a  telsltic  ground  mass  of  quartz 
and  plagioclase.  The  gold  ore  was  richest  at  the  depth  of  from 
iO  to  100  meters.  Workable  gold  ores  have  not  been  found  below 
2VQ  meters. 

The  surface  of  the  pyrlte  and  ueighlwring  limestone  In  some 
places  retains  tbe  grooving  and  sti-lations  of  the  glacial  period.  It 
is  interesting  to  note  that  there  has  been  barely  perceptible  oxida- 
tion and  solution  in  tbe  five  tiiousand  or  more  years  that  have 
elapsed  since  Jack  Frost  here  made  his  mark. 

One  of  tbe  memorable  events  of  the  trip  was  a  luncheon  held 
deep  underground  In  an  old  stoDe  in  the  Falun  mine.  Lighted  by  a 
thousand  candleF,  and  with  a  blazing  Are  in  an  old  rise  connected 
with  the  surface,  the  table  spreads  dazzled  us  by  their  whiteness 
against  the  dark  rock  background,  and  the  glasses  and  silverware 
siiarkled  with  unusual  brlltiancy.  Here  In  this  immense  chamber 
had  worked  miners  before  the  discovery  of  America.  The  marks  of 
their  tools  remain,  and  the  place  where  the  last  pile  of  burning  fag- 
gots hollowed  out  the  solid  ore.  or  the  face  of  the  drift  smooth  and 
rounded  instead  of  rough  and  jagged  as  when  made  by  explOBlves, 
conveys  a  faint  Idea  of  the  infinite  slowness  and  labor  with  which 
tbe  work  of  mining  was  carried  on.  Here  on  tbe  rocks  are  carved 
the  names  o(  rulers  and  nobles  long  since  iMSsed  away.  Even  the 
loom  Itself  hears  the  name  of  -.^Igemelne  Frieden",  or  Universal 
Pence,  ^iven  to  It  at  a  celebration  after  the  battle  of  Waterloo. 

After  luncheon  speeches  were  in  order  and  then  a  German  inin- 
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Ing  soDg  led  by  Graessner  and  sung  to  tbe  flalsb  with  tacreaslng 
gusto  aDd  effect.  Our  way  to  the  surface  and  daylight  was  up  tbe 
easy  steps  cut  In  the  rock,  where  climbed  tbe  miner  in  the  daye  of 
the  Reformation,  and  where  even  before  that  time  sat  Roman  tore- 
man  with  old-style  candles,  counting  tbe  men  as  they  passed.  It 
was  all  impressive  and  made  us  feel  small  and  new  and  Inslgntt- 

From  the  oldest  and  most  important  copper  mine  In  Sweden  we 
passed  in  two  days"  travel  almost  straight  north  to  the  youngest 
iron  rolne  in  Sweden  and  the  largest  in  the  world.  This  mine  is 
in  Swedish  Lapland,  and  is  called  Kirunavaara  or  Ptarmi^n  mo'i.i- 
lain.  It  has  been  opened  and  put  In  operation  during  the  past  ten 
years  under  the  management  of  a  Swedish  Captain  of  Industry  named 
HJalmar  Lundbohm. 

Here  within  the  Arctic  circle.  North  latitude  C6°,  where  th'j 
electric  lights  are  started  at  2:30  on  winter  afternoons,  are  twelve 
hundred  men  mining  iron  ore  for  shipment  to  England.  Germany 
and  the  United  States.  The  daily  output  is  about  9,000  tons;  aid 
II  is  shipped  over  n  Urst-class  modern  railroad  in  steel  ore  cars  about 
one  hundred  miles  farther  north  to  the  harbor  of  Narvik  on  tlie 
Norwegian  coast,  already  mentioned. 

Tbe  amount  of  ore  in  the  Kirunavaara  has  been  repeatedly  esti- 
mated; ard  each  time  the  estimate  is  larger.  When  it  is  lealUed 
that  tbis  deposit  of  hard  ore  averages  about  275  feet  in  thicknePS 
and  is  mure  than  two  miles  In  length,  and  rises  In  a  mountain  about 
eight  hundred  feet  above  the  surrounding  country,  it  may  not  be 
so  difficult  to  believe  that  it  contains  approximately  one  bllhun  tona 

It  is  mined  in  open  cuts  or  terraces;  and  the  blaatlng  can  be 
heard  for  fifty  miles.  The  annual  output  of  ore  now  amounts  to 
jbout  three  million  tons.  It  is  limited  by  the  Government  at  pres- 
ent to  3,500,000  tons.  The  Swedish  Government  not  only  owns  one- 
half  of  the  stock  of  tbe  operating  company,  but  has  an  option  to 
purchase  the  lemainlng  half  at  an  agreed  price  In  about  twenty- 
three  years'  time. 

There  is  material  for  an  evening's  lecture  In  this  mine  alone, 
and  there  la  only  time  now  for  a  brief  mention  of  It  and  its  salient 
features.  Although  attention  had  been  repeatedly  called  to  this 
mountain  of  iron  by  Laplanders  and  hunters  returning  from  tbe  far- 
away northern  wilds,  yet  very  little  was  known  about  it  until  the 
Swedish  Geological  Survey  Party  led  by  Dr.  Lundbobm  camped  there 
and  collected  material  for  reports.  The  first  time  waa  in  1875  and 
the  second  in  1S90.  Situated  about  145  kilometers  north  of  tbe 
Arctic  Circle.  300  kilometers  from  Lulea  on  the  Baltic,  and  170 
kilometers  from  Narvik,  the  distance  from  Stockholm  Is  1413  kilo- 
meters, or  about  860  miles. 

Tbe  first  work  preparatory  for  mining  was  In  1898.  In  1899  the 
railroad  (owned  by  tbe  Government)  reached  Klruna,  and  in  1902 
was  built  to  Narvik.  Shipments  began  in  1903  with  a  production 
of  about  800.000  tons. 

Klruna  is  situated  in  a  desolate  country,  uninhabited  before 
mining  began,  and   only  periodical)}^  visited   by  tbe  nomadic   Laps, 
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lor  hundreds  of  years  tbe  only  dwellers  In  the  district.  .The  cli- 
mate is  severe,  the  yearly  average  temperature  being  about  37° 
Fab.  Winter  lasts  Irom  the  first  oF  October  to  the  end  of  May,  and 
the  snowfall  is  heavy.  Klruna  is  now  a  well-built  town  of  about 
TSiiO  Inbabltants.  An  elctrlc  railway  carries  the  miners  to  tbe  foot 
of  the  mountain,  and  covered  tramways  or  Inclines  take  tbem  np  to 
the  woriilng  faces.  Hitherto  the  work  of  quarrying  the  ore  has  not 
been  attended  by  any  unusual  problems,  but  as  depth  Increases  and 
tbe  amount  of  rock  to  be  mined  becomes  more  nearly  equal  to  the 
tonnage  of  ore,  there  will  be  an  opportunity  for  the  display  of  en- 
gineering skill  of  a  high  order.  Tbe  average  dip  of  the  ore  la  about 
55°  to  the  east,  and  the  toot  wall  rock  as  well  as  the  banging  is 
already    being   mined   lu   considerable  quantity. 

The  ore  is  massive  and  dry,  and  the  rocks  above  and  beneath 
are  likewise  solid  and  fresh  crystalline  rock.  Hence,  the  ground 
stands  well  and  only  an  occasional  pillar  is  needed  even  In  large 
excavations. 

Tbe  grade  of  tbe  ore  Is  high.  Indeed,  the  Swedish  ores  constitute 
one  of  the  most  Important  sources  of  high-grade  Iron  ore  In  sight  to- 
day. The  chief  Impurity  is  phosphorus  in  the  form  of  apatite.  Tbls, 
however  is  so  plentiful  that  Instead  of  being  detrimental  it  becomes 
an  important  asset.  By  the  use  o(  tbe  Thomas-Gilchrist  process  the 
phosphorus  Is  saved  and  converted  Into  phosphoric  fertilizer.  Indeed, 
the  Germans  pay  about  as  much  for  a  unit  of  phosphorus  as  for  a 
unit  of  Iron.  In  this  respect  again  we  would  do  well  to  take  a  les> 
son  from  European  practice.  There  Is  no  one  material  resource  at 
once  so  valuable  and  necessary  and  so  scarce  as  phosphorus.  I  am 
.  Inclined  to  the  opinion  that  our  phosphate  products  should  all  be  by 
law  retained  within  our  own  borders;  and  that  we  should  avail  our- 
selves of  the  opportunity  to  buy  and  utilize  more  of  these  Swedish 
high  phosphorus  ores.  At  present  our  seaboard  Iron  furnaces  im- 
port from  Klruna  a  certain  grade  of  low-phosphorus,  high-ln-lron 
ores.  The  ore  thus  far  produced  from  this  Arctic  Circle  mine  has 
averaged  as  follows   : 

Grade  A     1,141,302  tons      Average  C 

B  67.337      '■ 

C        371,854      " 

D     7,003,158      ■' 

F        278,966      " 

G        708.636      ■■ 

Tbe  amount  of  titanic  acid  In  the  ores  Is  generally  less  than 
0.5%;   and  the  sulphur  averages  0.05  or  less. 

But  little  la  known  concerning  the  geological  age  of  the  Klruna 
ore  and  the  surrounding  sedimentary  and  Igneous  rocks.  They  are 
presumed  to  be  pre-cambrlan  and  post-archean.  The  geology  of  the 
ore  deposits  Is  complex  and  most  Interesting,  and  has  been  made 
the  subject  of  careful  study  by  Lundbohm  and  Geljer. 

It  is  a  remarkable  fact  that  the  great  ore  bodies  of  Klrunavaara 
and  Luossavaara,  (which  lies  a  mile  or  two  farther  north,  almost  in 
line  of  strike),  occur  between  two  beds  of  porphyries  of  rather 
similar  composition.    Tbe  foot  wall  consists  of  syenltic  rocks  with 
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a  Bllica  percentage  oF  about  GO,  tbe  hanging  wall  of  Quartz  por- 
phyries wtth  about  70%  silica. 

The  quartz  porphyry  la  Interwoven  with  innumerable  dikea  of 
finely  cryatalllne  apatite,  generally  email,  but  sometimee  more  than 
one  meter  in  thickness.  These  dikes  are  often  rich  in  magnetite 
and  hematite.  Tbey  also  often  contain  much  tourmaline  and  aomc- 
tlmea  quartz  and  alblte  and  show  flow  structures  and  orientated  Inter- 
growths.  The  quartz  porphyry  on  the  eastern  side  of  the  ore  also 
contains  numerous  fragments  of  magnetite  aimilar  to  that  of  the 
Iron  mountains.  No  dikes  of  magnetite  are  found  cutting  the  quartz 
porphyry;  but  many  intersect  the  syenite  on  the  west.  The  contact 
between  ore  and  country  rock  Is  generally  sharp  and  distinct.  The 
ore  consists  chiefly  of  magnetite;  but  contains  hematite  In  small  Ir- 
regular lumps,  In  isolated  crystals  and  in  snail  veinlets.  The  ore 
la  sometimes  laminated  and  Intimately  banded  with  alternating  lay- 
ers of  apatite.  Some  geologists  have  miatahen  this  structure  for 
evidences   at   sedimentary    origin. 

According  to  the  two  main  theortea,  this  ore  Is  either  pneu- 
matolytlc-bydrothermal  or  magmatlc.  It  occurs  in  a  series  of  bedded 
eruptlves;  la  younger  than  the  underlying  syenite  porphyry  and  old- 
er than  the  overlying  quartz  porphyry.  It  was,  therefore,  formed 
either  by  gaseous  emanations  from  the  older  rocks  during  an  inter- 
val or  pause  In  the  outpouring  of  solid  eruptive  matter  or  la  an  ac- 
tual eruptive  sheet  or  dike  of  magnetite  from  an  acid  magma.  In 
either  case  it  is  a  deposit  of  rare  type  and  phenomenal  Importance. 

Near  the  southern  border  of  Lapland  Is  still  one  more  Import- 
ant iron  ore  district.  This  Is  at  Gellivare.  Iron  ore  was  mined  here 
in  the  18th  century,  being  transported  by  reindeer  to  small  blast 
furnaces  In  the  vicinity.  It  was  only  the  Invention  of  the  Thomas- 
lillcbrtst  procesa  whlcb  finally  created  a  demand  for  these  high  phos- 
phorus ores.  The  productlou  Js  now  about  1,200,000  tons  annually. 
The  production  to  date  Is  about  aljtteen  million  tons;  and  the  total 
estimated  tonnage  about  ST0,OOO,O0D.  The  ore  is  shipped  during  the 
summer  to  Luleft  and  goes  chiefly  to  Westphalia  and  to  Silesia; 
some  of  it  also  goes  to  England  and  America.  The  Swedish  Govern- 
ment la  a  partner  In  the  enterprise  and  tbe  output  is  limited  to 
alKtut  the  present  amount. 

The  geology  Is  even  more  difficult  than  at  Klruna,  because  the 
rocks  are  more  metamorphosed.  It  Is  apparent,  however,  that  they 
were  syenites  and  syenite  porphyries  originally,  now  recrystalllzed 
and  granulltic  or  gnelssold.  Apatite  and  titanite  are  abundant  and 
'there  la  plenty  of  quartz.  SilUmanite  and  corundum  are  also  pres- 
ent. There  are  dikes  of  metahasltes,  granites  and  pegmatites.  Tbe 
granite  and  pegmatite  dikes  frequently  Intersect  the  ore  maaaes. 
Skarn  brecciaa  are  alao  numerous,  presenting  in  many  Instances 
striking  structural  and  mlneraioglcal  similarities  to  the  skaros  of 
central  Sweden. 

The  magnetic  ore  varies  from  62%  to  09%  in  iron  and  from  0.013 
to  S7D  In  phosphorus.  Structurally  the  ore  is  bard  and  granular; 
and  there  Is  a  parallel  banding  or  striping  due  to  the  arrangement 
of  the  apatite. 

The  main  ore  belt  has  a  length  of  about  two  and  a  half  miles. 
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The  ore  Is  In  irregularly  ahapeil  lenses  or  bodies,  rising  above  the 
general  level  and  even  above  timber  line  at  this  northern  latitude. 

Mining  methods  are  modem  and  economical;  and  the  adaptabil- 
ity and  progress  ot  the  Swedish  people  everywhere  evident  la  no- 
where  more   strikingly   exhibited. 

An  Illustration  ot  their  keen  interest  in  the  subject  of  natural 
resources  and  Iron  ores  In  particular  la  afforded  by  the  monumental 
work  upon  the  Iron  ore  resources  or  the  world  prepared  by  the 
Swedish  members  of  the  International  Geological  Congress  and  pub- 
lished In  Stockholm  In  time  for  this  meeting.  This  series  of  mon- 
ographs lu  two  quarto  volumes  with  an  atlas  volume,  represents  the 
world's  combined  knowledge  of  the  extent  of  the  iron  ores  ot  all 
countries.  Written  largely  in  the  English  language,  but  also  partly 
In  German  and  French,  it  is  the  most  elaborate  statement  ot  the 
subject  ever  heretofore  prepared.  It  is  not  the  work  of  one  man, 
but  of  Hpeclallsts  In  many  parts  of  the  world,  all  contributing  their 
best  data  for  enlarging  the  information  of  the  people  of  the  world 
upon  a  subject  of  vital  importance.  Although  there  Is  not  sufficient 
time  for  me  to  review  this  publication,  attention  should  be  called 
to  it  as   one  of  the  most   valuable  of   the   products  of   the   Congress. 

Many  other  mines  and  localities  interesting  geologically  have  not 
been  mentioned.  An  evening  could  be  devoted  to  a  description  of 
the  government  method  of  owning  and  operating  railroads  in  Swe- 
den. Another  lecture  could  be  given  upon  the  subject  of  water  and 
electric  power  development  and  the  progress  and  hope  for  the  fu- 
tur  in  the  electrical  metallurgy  of  Iron  and  steel.  Still  other  dis- 
courses could  be  devoted  to  the  scenery,  to  the  customs  and  cos- 
tumes of  the  people,  to  their  native  Industries  and  their  accomplish- 
ments In  music,  painting,  sculpture  and  literature.  And  after  pre- 
senting a  picture  or  description  ot  all  these,  and  more,  there  would 
still  be  BO  much  untold  that  It  would  be  necessary  tor  you  to  go 
and  see  for  yourselves, — and  this  I  can  In  all  sincerity  recommend, — 
for,  surely,  nowhere  within  the  bounds  of  civilization  can  be  found 
r  hospitality,  truer  friendship  or  gentler  courtesy  than  among 
I-  naxen-haired  cousins  of  the  far  North,  the  Swedes. 
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1.     There  are   two  great   iron-bearing  formation*. 

Wben  in  tbe  forties  ot  the  last  century.  Iron  ore  was  discovered 
at  Marquette,  In  [lie  state  of  MIclilean.  nothing  was  known  of  the 
relations  It  migbt  have  with  the  rocks  In  which  It  occurred,  nor  of 
the  rocl<s  with  each  other.  Neither  the  state  geologist,  Dr,  Douglass 
Koufihton,  nor  the  I'niied  States  Keoioglsts,  Poster  and  Whitney,  paii) 
much  attention  to  the  structural  geology  of  the  region.  Indeed.  It 
was  one  of  Ihe  tenets  of  the  famous  reiwrt  of  Foster  and  Whitney 
that  the  "Azoic"  was  not  auacejitible  of  classification,  nor  of  sub- 
division, so  far  as  It  appeared  on  the  south  side  of  lake  Suiierior. 
and  this  Idta  was  not  dlsiielled  until  the  region  was  examined  by 
the  later  state  surveys  of  Michigan  and  Wisconsin,  and  by  the  geol- 
ogists of  the  United  Stales  Geological  Survey.  Several  of  the  Held 
Keologists  passed  over  the  critical  stratlgraphlc  exposures  without 
comprehending  their  significance.  Dr.  Romlnger,  of  the  MichlRan 
survey,  called  attention  to  some  no  n -con  form  [ties  at  Marquette  which 
would  have  led  him  to  discover  the  duplicate  nature  of  the  Iron- 
bearing  rocl<s  if  be  had  sudlciently  appreciated  their  significance. 
Foster  and  Whitney  In  making  a  survey  of  the  iron  district  of  Mich- 
igan, also  Irving  for  the  later  t'nited  States  Geological  Survey,  and 
Broolis  tor  the  Michigan  State  Survey,  believed  that  not  only  tbe 
roclis  were  In  one  great  "azoic"  series,  but  that  the  iron  ore  was 
confined  lo  one  horizon.  If  they  saw  conglomerates,  great  conglom- 
erates Euch  ns  :ire  now  universally  recognized  as  basal  beds  which 
indicate  non-conformities,  (and  some  of  (bem  did  see  them)  they 
either  believed  them  to  he  local  breccias  caused  by  igneous  out- 
breaks of  granite  or  dioryte,  or  put  them  along  with  the  ore  Into 
tbe  same  formation. 

It  was  only  after  some  eiamlnatlon  of  tbe  geology  of  north- 
eastern Minnesota  by  tbe  members  of  the  Minnesota  Geological  Sur- 
vey that  It  was  learned  that,  at  least  so  far  as  concerns  the  state 
of  Minnesota,  the  iron  ores  are  not  all  In  the  same  formation.  Wo 
found  that  the  rocks  that  contain  the  ore  at  Boudan  are  much  older 
tban  those  that  carry  the  Mesabi  ore.  We  found  that  tbe  Mesabi 
rocks,  which  are  the  younger,  run  In  a  diverging  course,  from  tbe 
line  of  strike  of  the  rocks  that  carry  the  Vermilion  ore.  Spurred  by 
this  discovery,  we  organized  a  small  party  and  visited  Marquette, 
■  where  the  greatest  development  had  been  made.  We  also  examined 
the  Penokee-Gogebic  rocks,  In  Wisconsin,  and  without  going  now  in- 
to the  details  so  far  as  those  iron  regions  are  concerned,  we  con- 

•Tbe  paper  was  given  February  22,  1911,  as  a  public  address  at. 
Aitkin,  and  subsequently  at  tbe  May  meeting  of  the  Academy  of  Sci- 
ence.   The  flguree  were  shown  on  a  screen  by  stereopticon. 
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eluded,  not  only  that  on  tbe  aouth  side  of  lake  Superior  tbere  were 
two  dilferent  ore  borlzons,  but  that  at  Marquette  tbey  were  both  to 
be  seen  easily  m  the  mlaes  that  were  being  explotted.  The  first 
TorDial  annouQcement  of  this  important  generalization*  which  ever 
was  published  was  made  in  tbe  sixteenth  annual  report,  ISST,  of 
Che  Minnesota  survey,  pp.  43-47.  It  was  amplified  In  the  seven- 
teenth, 18S8,  pp.  43-45.  and,  when  the  priority  of  our  discovery  was 
questioned  by  some  of  the  Wlacanslii  geologiatH,  It  was  defended  In 
the  twenty-erst  annual  report,  1892,  pp.  87-99.  It  was  very  soon 
recognized  as  an  important  fundamental  datum  In  all  research  work 
in  the  geology  of  the  l.ake  Superior  region.  It  Is  the  starting  point 
in  all  intelligent  exploration,  for  it  is  very  evident  that  unless  tbe 
exploring  geoloRist  knows  how  the  strata  run.  and  what  their  posi- 
tion with  respect  to  the  ore  which  he  is  to  search  for,  he  la  very 
liable  to  expend  a  large  sum  of  money  by  working  in  the  dark. 


Fig.  1. — Location  of  tlie  Iron  range*  of  Minnesota. 

*The  Initial  dissent  from  tbe  Idea  of  the  "Hurontan"  age  of  all 
tbe  ores  of  the  Lalie  Superior  region  was  published  In  the  thirteenth 
report  of  the  Minnesota  survey,  pp.  24-37,  1884. 
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2.  Difference*  of  Geographic  Location. 

In  order  tbat  this  great  differeace  In  the  stratigmpblc  relationa 
of  the  great  iron-bearing  formations  may  be  fnlrly  understood  1  will 
IJluBtrate  It  by  a  few  lantern  views. 

(1)  Northern  Minnesota,  showing  the  areas  of  the  Keweena- 
wan  and  Taconlc,  and  of  the  Archaean;  also  the  geographic  positions 
of  the  Vermilion  and  Meaabi  Iron  ranges.  This  view  Is  taken  from 
the  Collections  of  the  Minnesota  Historical  Society,  Vol.  VIII,  paper 
read  January  21,  1895.  The  "rocks  of  the  Vermilion  range  extend 
westwardly  a  great  distance.  The  Indication  on  the  map  shows  only 
where  they  have  been  seen,  and  especially  where  they  have  been 
known  to  carry  more  or  leas  ore  like  that  at  Soudnn.  These  rocka 
are  not  simple,  but  complex,  and  yet  they  have  some  general  char- 
acters In  all  areas  In  which  they  are  uniform,  and  by  which  they  can 
always  be  distinguished  from  the  rocks  of  the  MesabI  range.  For 
our  present  purposes  these  are  the  only  formations  which  It  Is  nec- 
essary to  consider — two  great  non-conformable  formations  separated 
by  what  has  been  called  by  Lawson  "the  great  eparchaean  interval." 

(2)  A  section  of  the  rocks  extending  from  Soudan  near  Ver- 
milion lake,  southward  under  lake  Superior  to  the  Penokee  range 
at  Penokee  gap,  showing  the  dip  of  the  different  formations.  Here 
are  the  Archeap  rocks  at  Tower,  or  Soudan,  standing  vertical,  dis- 
appearing under  the  rocks  of  the  Mesabl  range  and  reappearing  on 
the  south  side  of  the  lake  still  -  maintaining  their  vertical  attitude 
It  I3  these  rocks  that  hold  the  ores  of  the  Vermilion  range.  Over- 
lying these  vertical  strata  are  the  gently  dipping  strata  that  carry 
the  Mesab!  ores,  and  above  them  are  the  trap  rocks,  gabbro,  sand- 
stones and  shales  that  compose  the  great  Keweenawan  formation 
which  on  Keweenaw  point  are  tamed  for  the  metallic  copper  which 
they  have  furnished.  The  Mesabi  rocks  and  the  copper-bearing  rocks 
agree  essentially  In  dip,  and  are  closely  related  In  age.  This  dia- 
gram la  taken  from  the  sixth  bulletin  of  the  Minnesota  survey,  "The 
Iron  Ores  of  Minnesota,"  published  before  the  great  working  of  the 
Mesabl  range  and  cotemporary  with  the  flrst  discovery  of  merchant- 
able ore  on  that  range.  This  non-conformity  extends,  so  far  as  has 
been  observed,  throughout  the  whole  Lake  Superior  region,  all  over 
Canada  and  New  York  and  New  England.  This  remarkable  fact  has 
great  slgniflcence,  nothing  less  than  the  date  of  separation  between 
two  great  world  epochs. 

3.  Structure   of   the    Vermilion    Range    Rocks. 

If  we  Inquire  now  how  these  formations  can  be  distinguished, 
we  enter  upon  the  actual  problems  that  confront  the  geologist,  both 
in  the  field  and  in  the  laboratory.  It  is  not  possible  to  give  the  de- 
tailed differences  nor  the  steps  by  which  these  differences  have 
been  determined.  Suffice  it  to  state  that  the  main  result  was  reach- 
ed after  long  field  examination  and  mapping,  and  after  minute 
examination  of  the  mlneraloglc  characters.  Before  arriving  at  that 
stage  In  the  research  where  we  were  qualified  to  g'^e  reliably  tho 
conclusions  of  our  labor,  we  had  spent  21  years  on  the  investiga- 
tion, and  had  minutely  examined  1000  microscopic  thin  sections  of 
rocks  gathered  In  the  course  of  the  survey.  What  I  shall  give  you 
win  be  the  merest  skeleton,  and  will  embrace  only  some  of  the  most 
tangible  features.    If  you  wish  for  more  detail  you  may  examine  tlie 
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reports  of  ttie  Minnesota  survey,  especially  volumes  Tour  and  five  of 
the  final  report. 

I  bave  already  stated  that  the  rocks  of  the  two  series  are  dis- 
tinguished by  their  different  geographic  area  and  by  their  contrast- 
ing Btratigraphic  attitude.  But  they  are  also  different  in  their  com- 
position and  Internal  structure. 

I  will  show  you  a  few  lantern  slides  that  portray  the  Internal 
structural  relations,  first,  of  the  rocks  of  the  Vermilion  iron  range, 
and  of  their  associated  strata.  The  Vermilion  ore  is  In  the  bottom 
of  the  Archean,  the  oldest  rocks  known  In  the  state,  and  In  the  en- 
tire I.ske  Superior  region.  It  they  were  horizontal,  as  they  must 
have  been  originally,  they  have  been  compressed  horizontally  and 
folded  upon  themselves,  backward  and  forward,  so  as  to  be  re- 
peated perhaps  several  times  In  any  section  that  might  be  observed 
In  traveling  across  the  folds. 


Fig-  3. — Folded  Archean  Strata. 

Vi)  This  slide  exhibits  the  top  of  a  fold  actually  1 
Minnesota,  near  Burntside  lake.  If  the  top  of  this  lot  of  folded 
strata  were  to  be  cut  off  horizontally,  as  we  know  all  the  Archean 
strata  have  been  by  the  waste  of  time,  and  especially  by  the  abra- 
sion of  the  Glacial  epoch,  there  would  be  a  series  of  beds  standing 
vertical,  running  parallel  in  belts  of  outcrop,  dllTerInK  from  each 
other  in  orderly  variations  from  the  center  of  the  told  In  opposite 
directions.  It  is  only  where  the  rocks  are  bare  over  large  areas  that 
the  identity  of  strata  on  opposite  sides  of  such  a  fold  can  be  traced 
out  and  proven,  and  very  seldom  has  such  a  succession  been  proved. 

In  this  folding  and  squeezing  process  changes  were  wrought  in 
the  mlneraloglcal  composition  of  the  strata.  Heat,  derived  partly 
from  the  friction  and  partly  from  the  interior  of  the  earth,  produced 
chemical  transformations,  and  new  minerals  resulted  trom  such  a 
metamorpbism,  and  (he  sediments  became  crystalline,  sometimes  pro- 
ducing mica  and  hornblende  schists  and  sometimes  gneiss;  and,  If. 
In  such  plastic  condition,  these  recr.vstalized  materials  were  thrust 
by  pressure  Into  any  of  the  cracks,  or  were  extruded  at  the  surface, 
Ihey  became  granites  of  the  various  degrees  of  acidity,  or  sheets 
of  lave.  They  formed  dikes  and  bosses  and  all  kinds  of  irregular 
masses.  If  they  cooled  and  solidified  without  being  moved  from  their 
places  they  formed  gneiss,  which  is  for  the  most  part  simply  a  sedi- 
mentary rock  re-cryslaliized  where  It  was  first  deposited. 
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Fig.  4. — Mica  tchlat  intruded  by  granite 
(4)  Tbe  next  slide  shows  some  oF  these  recrys tall i zed  sedi- 
mentary rocks.  Tbe  original  aedlnients.  represented  now  by  th<> 
mica  schltt,  were  penetrated  and  crossed  by  granite  In  diagonal  In- 
trusioDb  and  in  jiarallel  laminations.  This  granite  Is  not  supposed 
to  have  come  from  a  dee|>-seated  source,  but  from  some  nearby  lo- 
cality where  the  orlKlnal  rocks  were  fused,  or  at  least  plastic  so  as 
to  enter  any  cracks   that  were  formed   In  the  adjacent  sediments. 

This  vertical  attitude  of  tbe  strata  Is  seen  at  all  the  open  mines 
in  the  Vermilion  range.  Here  however  the  original  rock  was  not 
an  acid  sedimentary  one,  but  a  basic  Igneous  one.  Outside  of  tbe 
mines,  at  short  distances  to  the  north  or  south,  however,  this  igneous, 
basic,  green  rock  Is  replaced  by  acid  sediments.  It  Is  a  very  slg- 
nincant  and  remarkable  fact  that  the  ore  of  the  Vermilion  iron  range 
Is  Id  a  basic  igneous  formation,  one  which  has  been  called  "Kawish- 
Iwiu",  and  that  In  some  cases  it  is  in  somewhat  regular  alternation 
with  layers  of  such  igneous  rock.  We  will  not  dwell  here  on  the 
importance  of  that  fact,  but  will  pass  at  once  to  some  slides  that 
show  that  s 


illyte  and  Green  Schlat. 
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(5)  TtiiB  slide  Bhows  the  ore,  which  is  also  called  Jaspllj'te 
when  it  la  at  low  grade  and  distinctly  banded  by  silica,  alternating 
with  green  schist,  both  standing  v<>rtlcal. 


Fig.  S.— Jaipllyt*  and  Or*«n  Schlil.  Fig.  7.— Ore  and  Oraan  Sehiat 

(6)  This  also  shows  the  same  structure.  These  were  both 
seen  In  the  mines  at  Soudan,  In  the  early  stages  of  the  mining  at 
that  place,  and  could  have  been  repeated  many  times  at  all  the 
original  openings. 

(7)  This  is  another  illustration  of  the  same  fact.  In  short, 
in  all  the  mlnps,  whether  at  Soudan  or  at  Ely,  the  grand  structure 
la  the  same.  There  are  minor  irregularities  due  to  later  fracturing 
and  displacement,  but  these  can  easily  be  seen  to  be  local  and  of  later 
date  than  the  orlgnal  stratification. 

One  singular  structure  was  observed  at  the  "Stone  mine"  at 
Soudan  which  was  appealed  to  by  Dr.  M,  E.  Wadsworth  to  show  that 
the  Jaspilyie  Is  of  igneous  origin,  viz.,  a  so-called  "dike"  was  seen 
lo  diverge  from  the  main  jaspliyte  mass,  and  to  cut  somewhat  diag- 
onally across  the  green  country  rock.    The  place  where  this  Jaspliyte 


Fig,  9 — Ground  Plan  of  the  So-called  Dike. 


spur,    which    consisted    largely    of    good    hematite    ore,    entered    the 
wall  of  the  mine  as  It  stood  vertical,  is  shown  by  this  slide.     (Pig.  S). 

(8)  Which  was  a  drawing  mnde  on  the  spot.  As  this  spur, 
in  its  course,  rose  (o  the  natural  surface,  its  manner  of  divergence 
was  visible  and  the  surface  plan  of  the  divergence  was  evident 
and  was  also  sketched  as  shown  by  the  next  slide.     (Fig.  9t. 

(9)  In  the  light  of  what  we  know  now  it  Is  apparent  that  this 
diverginfi  spur  of  Jaspliyte  is  only  the  commencement  of  one  of 
those  sepnrate  ore  masses  which  spring  up  (in  section)  In  the  midst 
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of  Ihe  schist  nnnconforniable  with  the  scblsts  In  a  manner  already 
illustrated.  Several  otbers  are  Illustrated  by  Dr.  Wadswortb  at 
Marquette.  (Notes  on  ttie  Geoloicy  of  the  Iron  and  Copper  Dis- 
tricts of  Lake  Superior.      .Vus,  Comp.  Zool ,  Geol.  Ser.,  Vol,  1,  1S80.) 

What  i*  Jaspilyte? 

Now  let  us  go   H   little   oiore   into  detail. 

Anjoiie  who  has  reud  the  descriptions  published  In  the  Minne- 
sota reports  can  not  have  failed  to  encounter  the  word  "jaspHyte"  a 
great  many  times.  It  will  be  well  to  dwell  a  few  minutes  on  the 
question.  What  is  jasi)llyte?    The  view  hero  seen.  No.  10. 

(10)  Shows  a  characteristic  exposure  of  this  rocl;.  It  is  the 
rock  which  first  attracted  the  attention  of  the  early  explorers  who 
were  seeking  Iron  ore.  It  forms  the  summits  of  the  great  ridges 
seen  at  Soudan  and  elsewhere.  It  is  not  always  iron  ore,  but  it 
contains  In  itearly  all  cases  a  considerable  proportion  ot  hematite 
ere.  Indeed  it  becomes  the  iron  ore  of  the  Vermilion  range  by  an 
increase  in  the  percentage  of  heriiatlte.  The  beautiful  banding  seen 
is  formed  by  alternations  of  iron  ore  and  silica.  These  bands  are 
about  an  inch  in  width,  but  sometimes  less  than  half  an  Inch,  or 
more  than  six  Inches.  The  silica  la  usually  colored  red,  or  purple, 
or  almost  black,  with  Ihe  presence  of  Iron,  or  at  least  of  iron  ore,  but 
sometimes  is  white.  These  alternating  brightly  colored  bands  form 
a  handsome  tnirfact-,  and  their  beauty  Is  very  often  enhanced  by  the 
manner  in  which  they  are  bent  and  apparently  twisted  together. 

As  there  are  three  conditions  In  which  this  Jaspilyte  Is  found  in 
these  knobs  I  wish  to  c:iii  your  attention  to  a  feature  seen  in  this 
slide.  Along  the  lower  side  you  see  a  change  in  the  direction 
and  regularity  of  the  bands.  There  is  also  a  change  in  their  com- 
position. Some  of  the  bands  here  consist  of  green  chloritic  mate- 
rial, and  as  this  increases  in  receding  from  the  main  Jaspilyte  mass, 
so  It  grades  into  a  green  schist,  and  this  schist  is  not  easily  distin- 
guisbed  from  the  ^reen  schist  wbi'ih,  all  about  here,  plays  a  great 
part  in  the  composition  o[  the  country  rock.  This  stratlgraphic 
graduation  from  the  alternating  t>an(ls  of  Jaspilyte  Into  the  green 
schist  cannot  alwa.vs  be  seen  at  the  contncts  of  tbe  contorted  Jaspliyte 
upon  the  schist.  B«t  an  it  occurs  In  several  places  plainly,  it  shows 
identity  of  age  and  method  of  formation — at  least  tor  those  parts 
that  are  thus  interstt  a  tilled.  But  care  must  be  taken  here  to  not 
Include  the  entire  Jaspllyte  mass  in  this  inference,  for  It  Is  Just  as 
plain  that,  even  In  the  majority  of  cases  the  Jaspllyte  and  the  green 
schist  had  dllTerent  ari<;lns  although  about  cotemporary.  The  con- 
torted bands  of  jaspllyle  have  frequently  an  abrupt  and  noncon- 
formahle  contact  on  the  green  schist,  or  on  the  green  stone  in 
which  it  lies.  '  This  nonconformity  is  less  evident  In  this  view,  but 
can  be  observed  at  the  plane  where  the  contortions  cease  and  where 
the  green  element  In  tbe  strati  Heat  I  on  begins  to  appear.*  The  only 
inference  to  be  drawn  from  this  is:  that  from  some  primary  source, 
and  from  a  greenstone  as  a  source,  contemporaneously  two  sorts  ot 
sediment  were  brought  into  the  ocean  and  laid  out  in  successive 
strata,  according  to  ihe  action  of  the  ocean's  currents.  It  can  be 
shown  satisfactorily  that  the  silica  of  the  Jaspliyte  tn  Its  primary 
masses  was  derived  from  chemical  deposition  and  as  the  silica  In 
these  in terst ratified  bands  cannot  be  distinguished  from  that  in  the 
primary  mass,  it  is  necessary  to  allow  that  the  silica  In  tbe  Inter 

*  On  the  plate  this  plane  Is  Indicated  by  tbe  two  white  stars. 
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Fig.  10. — Characteristic  Surface  of  Jaspilyte.- -Soudan. 

Btratlfied  jaspilyte  was  also  derived  from  chemical  deimsltlon. 
Whatever  may  have  been  the  physical  conditions  that  obtained  when 
the  silica  oF  the  primary  masses  was  deposited  it  is  plain  that  that 
which  Torms  layers  interstratifled  with  fragmental  material,  was 
chemically  precipitated  from  solution  in  the  bottom  of  the  ocean 
in  which  the  sediments  were  accumulated.  These  tragmental  sedi- 
ments are  not  always  simply  green  schist,  but  also  may  be  darker 
and   more   slaty   strata,    and    muy   evpn   grade   into   various   l;inds   of 


-abvG00»^lc 


Iron  Ore  Ranges  of  Mitiitesola.  51 

detrltal  rocks,  but  In  all  eueh  c&ses  the  cb«mically  precipitated 
silica  Is  eridently  present^-thougta  not  always  as  distinct  homo- 
geaeous  bands.  It  la  then  apt  to  be  dlBsemlnated  aa  a  binding 
material  amongst  the  fragmental  sedimenta,  forming  horo  slates, 
fine  graywackes,  chert,  and  different  very  siliceous  fine  schistB.  We 
have  then  here  two  forms  of  jaspilyte,  viz:  that  wbich  is  interstratl- 
fied  with  green  Ecblet  conformably,  and  that  which  la  In  masses  non- 
contormable  with  the  green  scblet,  or  with  the.  greeDstone  of  the 
region. 

There  Is  a  third  sort,  and  this  third  sort  Is  usually  found  In 
Immediate  contiguity  with  the  other  sorts.  It  should,  first,  here 
be  stated  that  the  Archeau  is  divided  Into  two  main  parts,  the 
Lower  Keewatln  and  the  Upper  Keewatln,  and  that  a  great  con- 
glomercite  Is  at  the  base  of  the  Upper  Keewatin.  This  great  con- 
glomerate is  composed  of  debris,  both  coarse  and  fine,  derived  from 
the  I.ower  Keewatin.  The  Jaspllytcs  already  described  are  in  the 
Ij^wer  Keewatln,  but  the  third  sort  is  in  the  Upper  Keewatin,  and  Is 
found  in  connection  witg  this  great  basal  conglomerate.  Indeed, 
It  is  simply  a  debris  derived  from  the  other  two  sorts,  and  It  Is  strati- 
fled  as  fragmenUl  sediment  in  the  midst  of  other  sediments,  evidently 
Id  the  waters  of  a  widespread  ocean.  It  is  not  pure  and  clean.  It 
does  not  form  bands  of  the  kind  seen  in  the  Lower  Keewatln,  but 
Its  pieces  mingle  in  sedimentary  strata  with  other  pieces  so  as  to 
make  grits,  graywackes  and  quartzytes,  and  to  grade  in  fineness  so 
.IS  to  be  Integral  parts  of  some  schists  and  slates.  Considering  only 
the  quartz,  each  Individual  unit  of  the  sediment  Is  not  a  simple  quartz 
grain  but  a  grain  of  Jaspilyte  consisting  perhaps  of  many  microscopic 
quartzes.  While  the  other  two  sorts  may  be  called,  primary  Jaspil- 
yte, this  sort  is  certainly  a  secondary  jaspilyte.  This  secondary 
Jaspilyte  is  seen  In  this  view. 

fll)  Secondary  Jaspilyte.  It  so  happens  that  at  the  place 
where  this  photograph  was  taken  the  rock  has  been  pressed  and 
sheared  so  that  all  the  parts  are  elongated  In  the  same  direction. 
Oq  the  south  slope  of  the  west  range  of  the  two  Jaspilyte  ridges  at 
Tower  thla  secondary  form  of  Jaspilyte  Is  seen  well  exposed  all 
along  the  southern  side  of  the  hilt;  and  some  of  the  detached 
masses  are  very  large.  They  form  a  part  of  the  great  conglom- 
erate which  f^onstitutes  the  base  of  the  Upper  Keewatin, 

5.     The  rocks  of  the  Vermilion  range. 

After  this  particular  description  of  the  jaspilyte  of  the  Vermilion 
range,  It  Is  necessary  only  to  glance  at  the  rocks  themselves  tHat 
constitute  the  formation  In  which  the  ore  Is  embraced. 

FIRST,  and  most  conspicuous  and  Important  Is  a  great  basic 
greenstone,  which  shows  all  the  characters  of  an  old  Igneous  rock. 
It  Is  not  a  debris.  It  is  not  strstlfled,  but  maasive.  It  extends 
northeasterly  to  near  Gunflint  lake,  where  it  seems  to  sink  away 
and  granite  takes  Its  place.  It  forms  the  highest  hills  of  the 
Giant's  range  of  mountains,  south  of  OglshKe  Muncle  lake. 

SECONDLY,  there  Is  a  large  amount  ot  stratified  green  schist. 
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Fig.   11. — Secondary  Jaspilyte.     Upper   Keewatin,  Tower. 

evidently  derived  as  ik  debris  from  the  great  greenstone.  The 
strata  of  this  schist  stand  nearly  vertical,  but  non-conformable  on  the 
greensrone  Just  mentioned. 

THIRDLY,  A  great  series  of  other  frSKmental  rocks,  some  very 
Boe  and  some  coarse.  Many  of  these  strata  can  be  called  gray- 
wacke,  and  many  others  are  as  flne  as  slate,  and  even  as  Slnt. 
These  sediments  sometimes  appear  like  quartz  porphyry. 

While  these  are  the  principal  lypes  of  the  rocks  la  this  forma- 
tion, they  are  not  always  distinct  and  plainly  characterized,  hut  they 
grade  Into  each  other  with  all  conceivable  intermixtiireB.  Some- 
times the  green  schist  element  In  the  form  of  chlorite  la  mixed  with 
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tfi«  sraywackes,  or  comprises  a  large  proportion  of  them.  Such  a 
rock  has  been  called  "greenwacke."  Sometimes  the  green  schist  Is 
permeated  by  flae  chemical,  yet  granular,  quartz.  Sometimes  the 
chloride  element  in  the  schist  Is  rather  micaceoua,  with  a  silky 
luster,  but  having  still  a  light  green  tint.  Sometimes  the  whole 
formation  Is  converted  to  a  metamorphic  rock,  forming  mica  schist, 
gneiss,  hornblende  schist  and  related  rocks.  This  condition  usually 
extends  to  the  formation  of  granite,  syenyte,  dioryte  and  a  number 
of  massive  Igneous  rocks,  which  are  seen  to  penetrate  the  original 
rocks  as  dikes.  When  the  greenstone  itself  Is  thus  affected  by 
metamorphism  and  fusion  It  seems  to  have  given  rise  to  diabase  and 
gabbro,  which  also  can  be  seen  to  pierce  the  original  rocks  in  all 
directions  and  which  sometimes  oversowed  at  the  surface,  forming 
traps. 

Now  this  eries  of  rocks  with  their  variations,  as  a  whole,  can- 
not be  found  outelde  of  the  Archean.  They  cannot  be  found  in  the 
AJesabl  formation. 

G.     The  Vermilion  range  ore. 

If  we  note  specially  the  ore  of  the  Vermilion  range,  we  are  at 
once  impressed  with  the  fact  that  It  is  a  "hard"  ore.  This  la  ex- 
hibited at  Soudan,  its  chief  impurity  being  quartz.  It  Is  a  charac- 
teristic red  hematite.  The  ore  at  Ely.  as  exhibited  at  the  Chandler 
mine,  you  may  consider  an  exception,  as  It  was  called  a  "soft"  ore. 
But  it  is  no  exception.  It  was  at  Hrat  in  the  form  of  hard  Jaapilyte 
as  at  Soudan.  It  had  been  crushed  into  small  pieces,  but  each 
piece  was  hard  as  the  Soudan  ore.  This  shattered  condition  of 
the  Chandler  ore  was  due,  probably,  to  movements  of  the  earth's 
crust,  caused  by  earthquakes.  It  is  to  be  remembered  that  an 
enormous  lapse  of  time  passed  between  the  formation  of  the  ore 
and  the  close  of  the  great  Keweenawan  age,  and  that  during  tke 
Keweenawan  age  northern  Minnesota  was  convulsed  by  the  most 
jirotound  earthquakes  and  by  volcanic  action. 

7.  Two  parts  in  the  Archean. 

I  have  mentioned  already  the  division  of  the  Archean  Into  two 
Iiails,  the  Lower  Keewattn  and  the  Upper  Keewatin,  and  the  exist- 
ence of  Jaspllyte  also  in  the  upper  member.  These  two  great 
parts  are  entirely  stmllar  In  composition  and  in  pos6,  but  they 
Hre  separated  by  a  great  conglomerate,  the  Ogishke  conglomerate, 
which  belongs  in  the  basal  part  of  the  Upper  Keew{itin  and  marks  a 
great  nonconformity  between  the  two  parts.  Aside  from  the  exist- 
ence of  this  great  conglomerate,  it  seems  as  If  the  processes  of 
rock-making  continued  the  same  from  the  Xxiwer  Keewatin  through 
the  Upper  Keewatin.  What  may  have  been  the  cause  of  this  great 
conglomerate  is  entirely  problematical,  hut  it  has  been  suggested  by 
Prof.  Coleman  that  It  is  of  the  nature  of  a  glacial  moraine,  which, 
if  true,  would  carry  glaclatlon  back  almost  to  the  commencement  of 
geological  time. 

8.  The  Mesabi  Iron  Range. 
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to  the  Mesabi  range.  It  la  niy  purpose  to  show  you  the  great  dif- 
ferences between  tbese  ranges.  We  do  not  have  to  study  the 
Mesabi  range  very  long  before  we  learn  tbat  Its  rocks  are  younger 
than  the  rocks  of  the  Vermilion  range,  and  that  they  He  non- 
conform ably  on  the  vertical  strata  of  the  Vermtllon  range,  and 
almost  in  a  horizontal  attitude.  This  was  Illustrated  In  the  section 
shown,  extending  from  Tower  southward  to  the  Gogebic  range  In 
Wisconsin,  and  will  be  Illustrated  by  several  views  that  are  to 
follow. 

(12)  At  the  Mahoning  mine  at  Hlbblng  this  photograph  was 
taken,  about  three  years  ago.  It  shows  the  north  wall  of  the  great 
pit,  consisting  of  hematite  ore  in  thin  strata.  Notice  the  Irregular 
knotty  structure  of  the  thlu  strata.  There  is  no  sharp  transition 
between  the  ore  and  the  rock,  like  that  In  the  Vermilion  range,  but 
the  rock  Itself  changes  into  ore,  and  the  steam  shovel  shifts  Its 
direction  only  when  the  grade  of  the  ore  Is  too  low.  Both  ore  and 
rock  are  so  soft  that  for  the  most  part  they  can  both  be  excavated 
without  blasting,  though  sometimes  the  ore  is  first  shattered  by  a 
powder  blast       The  steam  shovel  is  then  sufficient. 
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Fig.  12— Structure  of  th«  Meiabi  -Ore  at  HlbUng. 
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(13)  Here  you  see  the  Bteam  shovel  at  work,  at  the  Mountain 
Iron  mine.  From  the  mine  the  ore  I?  dumped  immediately  onto  a 
railroad  train. 

(14)  This  Is  a  profile  section  showing  the  MesabI  ore  and  Its 
rocks  lylnR  upon  the  greenstone  which  Is  the  prevailing  rock  of  the 
Vermilion    range. 

(15)  Tbls  shows  the  same,  but  here  the  massive  greenstone  ot 
the  Vermilion  1b  replaced  by  green  schist  and  gneiss.  The  quartzyte 
seen  at  the  bottom  of  the  profile  Is  the  lowermost  rock  of  the  Me- 
sabI range. 

(IG)  This  is  a  section  drawn  from  nature.  Illustrating  the 
conditions  a(  the  Mountain  Iron  mine  when  the  ore  was  first  die- 
covered.  The  outcrop  of  rock  at  the  left  attracted  attention  and 
was  explored  by  more  or  less  excavation.  It  showed  some  iron  ore, 
and  was  believed  to  be  a  "capping,"  so-calied,  of  a  bed  of  ore.  But 
no  good  ore  was  found  in  li  nor  about  it.  Then  a  test  pit  was  sunk, 
at  some  distance  toward  the  south..  This  pit  struck  rich,  soft  heme- 
tlte  ore,  which,  on  being  drifted  toward  the  north  showed  ihat  It 
was  underlain  by  quartzyte,  and  also,  later,  was  found  to  grade  in- 
sensibly Into  a  rock,  here  shown  in  outcrep,  which  was  called  taconyte. 

(IT)  The  relation  of  the  ore  to  this  taconyte  was  for  some  lime 
a  great  puzzle.  The  ore  was  found  overlylUE  It,  and  underlying  it, 
and  sometimes  the  ore  was  found  to  be  embraced  within  the  ta- 
conyte, in  pockets  and  large  lenses,  as  seen  in  this  proHle  section. 
It  required  long  and  careful  study  of  numerous  pits,  and  of  the 
mines  that  were  later  opened,  to  prove  conclusively  that  the  ore  was 
produced  by  an  alteration  of  some  rock,  of  which  the  taconyte  was 
Us  present  representative. 


Fig.    18— Meubl   Ore    Disi 


9.     Tile   Rockt  of  the  Meaabl   Iron   Range. 

If  the  two  ranges  differ  In  geographic  location,  and  In  the  atti- 
tude of  the  straia.  and  In  the  nature  of  the  ore  which  they  reapectr 
Ively  contain,  yet  the  most  striking  feature  ot  the  MesabI  rocks  U 
their  simplicity  and  uniformity  ot  composition,  as  contrasted  with 
the  complexity  ot  the  rocks  of  the  Vermilion  range.    If  the  taconyte 
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be  considered  simply  a  pbase  oC  the  Iron  ore,  there  are  but  two 
rocks  in  the  entire  aeries  at  the  Mesabi  section,  viz:  quartEyte  and 
aiate.  By  Inatitutlng  minute  distinctions  certain  varletes  ot  these 
two  might  be  called  different  rocks.  For  Instance,  the  quartzyte, 
wblcb  Is  at  [be  bottom,  la  sometlmea  a  conglomerate,  and  the  slate 
wblch  ia  usually  dark  colored  or  even  black,  1b  sometimes  purpllah, 
or  even  red.  and  so  aoft  as  to  be  more  correctly  called  a  red  shale, 
or  paint  rock. 

The  significance  of  thla  red  shale  has  but  lately  been  under- 
stood, and  even  it^  existence  was  overlooked.  It  was  first  seen  by 
the  writer  at  the  west  end  of  the  Mesabl  range  where  It  was  pen- 
etrated to  the  depth  of  eight  feet  and  was  found  lying  on  ore- 
bearing  rock,  the  latter  resting  on  the  well-known  basal  quartzyte. 
This  was  In  1S8S,  and  the  diagram  published  at  the  time,  In  hie 
seventeenth   report,  is  seen  In  the  following  slide. 

t  end  of  the  Me- 


A  similar  red  shale  can  be  seen  at  the  east  end  of  the  Mahon- 
ing mine,  at  Hibblns,  where  It  lies  at  a  stratlgraphic  horizon  which 
furnished  a  large  amount  of  ore  at  a  short  distance  further  west, 
tn  the  pit  of  the  great  mine.  This  red  shate  cannot  be  distinguished 
from  the  red  shale  of  the  Keweenawan  seen  at  many  places  along; 
the  shore  of  lake  Superior,  and  in  the  lower  valley  of  the  St. 
Louis  river  near  Fond  du  I.ac. 

10.     The  Pecularities  of  the  Meaabi  Ore. 

Without  dwelling  on  the  slgnlflcance  ot  this  red  shale,  at  this 
lime,  we  will  now  briefly  notice  the  Mesabl  ore  itself.  After  what 
has  been  stated  as  to  the  easy  mining  methods,  it  is  hardly  neces- 
sary to  say  that  It  Is  a  soft  jsranular  ore.  If  we  inspect  it  closer 
we  find  that  the  granules  sometimes  are  made  of  concentric  con- 
cretionary shells.  Some  of  them  are  roundish,  and  some  are  parts 
of  spheres  that  have  been  broken.  Sometimes  these  spheres  are 
much  Increased  In  size,  and  are  then  not  concretionary.  They  are 
shaped  like  pebbles,  evidently  water  worn,  and  they  are  in  such 
numbers  that  they  form  thick  beds  of  conglomerate.  As  they  still 
consist  entirely  of  hematite  such  conglomerate  beds  have  been  ex- 
tensively mined  by  the  use  of  the  steam  shovel.  This  is  partic- 
ularly true  at  the  Mountain  Iron  mine,  where  the  bed  of  conglom- 
erate is  at  least  a  hundred  feet  thick.  It  ia  to  be  inferred  from 
this  gradation  that  the  fine  and  the  coarse  were  from  the  same 
source,  and  have  suffered  a  similar  history — in  other  words,  that 
they  have  both  resulted  from  an  identical  change  to  hematite  from 
some  earlier  condition  of  the  parent  rock. 

It  is  not  warrantable  here  to  rehearse  the  steps  of  the  long 
research  through  which  this  investigation  has  been  carried— baying 
for  its  end  the  proper  answer  to  the  question— What  waa  the  nature 
of  the  original  rock  the  alteration  of  which  produced  the  Mesabl 
Iron  ore?    In  other  words,  what  was  the  origin  of  the  Mesabl  ore? 
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1.     Igneous  Rock  in  the  MesabI   Range. 

Near  the  close  of  tbe   late   Minnesota  survey  It  was  found,   at 

tbe  east  end  o(  the  MesabI  range,  at  Gunflint  lake,  tbat  the  MesabI 
rocliB  contained  a  considerable  amount  or  volcanic  elements.  Some 
of  ibia  volcanic  element  was  In  the  form  of  ragged  and  rough  pieces 
of  volcanic  breccia  mainly  changed  to  flinty  and  jasperold  rock, 
and  some  was  yet  glass — an  old  volcanic  glass.  As  the  study  pro- 
gressed, it  was  found  tbat  such  volcanic  glass  was  the  main  con- 
stituent in  the  MesabI  at  tbe  west  t;nd  of  the  range,  really  com- 
posing tbe  bulk  of  tbe  so-called  black  slate.  It  was  found  tbat  this 
volcanic  material  had  been  rapidly  accumulated,  but  that  much  of 
it  was  In  the  (omi  of  sand,  more  or  less  rounded  by  friction.  It 
was  found  tbat  this  volcanic  sand  bad  suffered  alteration,  at  tbe 
borlzon  where  the  ores  exist  In  abuudauce,  and  by  chemical  changes 
and  transportion  underground,  had  given  rise  to  various  new  min- 
erals. Tliese  new  minerals  were  sometimes  crowded  together  In  the 
strata,  and  sometimes  were  gathered  in  large  amount  In  places  by 
themselves,  and  composed  strata  of  considerable  thichneas.  These 
minerals  are: — hematite,  quartz,  calcite,  kaolin. 

Tbe  hematite.  It  Is  needless  to  say.  Is  the  soft  ore  of  the  Me- 
sabI range.  Tbe  quartz  Is  the  flne  granular  silica  which  has  been 
called  (Incorrectly)  chalcedonic  quartz.  The  calcite  Is  that  which, 
in  rare  cases,  constitutes  tbln  and  lenticular  beds  of  limestone.  The 
kaolin  Is  found  also  to  constitute  beds,  several  feet  in  thickness. 
Now  J  have  not  mentioned  several  minor  minerals  such  as  actia- 
olite,  sphene,  mica,  which  are  in  microscopic  amounts,  but  they 
ought  to  be  mentioned  because  they  are  cbaracterlstically  produced 
by  tbe  alteration  of  ■basic  Igneous  rock. 

I  have  omitted,  also,  to  mention  another  Important  product  of 
this  alteration,  viz:  a  green,  rather  soft,  substance  which  bas  beeo 
named    greens  and    and    greenallte. 

This  Igneous  character  of  tbe  original  rocks  of  the  Meaabi  range 
has  recently  been  discussed  anew  in  the  "Proceedings  of  the  L,ake 
Superior  Mining  Institute."  Some  of  the  characteristic  outward 
aspects  of  this  rock  will  be  shown. 

(20)  The  basaltic  jolntage  seen  In  the  rock  cut  by  tbe  rail- 
road in  the  approach  to  the  Oliver  mine.  Nothing  but  the  cooling 
of  heated  rocks  Is  known  to  produce  such  a  jolntage.  It  can  be  seen 
In  any  place  where  massive  igneous  rock  has  been  allowed  to  cool. 
It  sometimes  occurs  also  In  non-Igneous  rocks  that  have  been  heat- 
ed by  contact  on  Igneous  racks,  aa  in  the  conglomerate  of  Oglshke 
Muncie  where  affected  hy  intrusive  granite.  TbU  is  an  Infallible 
sign  of  great  heat  and  slow  cooling. 

(21)  As  the  igneous  rocks  of  the  MesabI  range  were  lately  of 
the  nature  of  surface  lava,  so  several  of  the  structures  of  trap  rock 
have  been  observed.  This  view  gives  an  illustration  of  the  struc- 
ture known  as  "ropy  structure."  When  a  mass  of  liquid  lava  baa 
become  cooled  so  as  to  be  covered  by  a  thin  scum  or  skin,  if  the 
molten  part  continues  to  move  this  skin  of  semi-cooled  lava  crum- 
ples up  on  the  surface  in  the  same  manner  as  the  crnmpling  of 
cream  at  tbe  edge  of  a  pan  as  the  milk  flows  out  from  under  It. 
t!uch  a  crumpled  mass  of  trap  may  be  several  Inches  In  thickness. 
The  view  shows  a  small  fragment. 
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Frg.  21 — Ropy  Structure  Seen  in  the   Mesabi  Ore. 
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Fig.  22.     Rock  Bluff  of  the  Keweenawan. 


(22)  This  view,  altbough  taken  tram  the  igneous  rocks  of  th« 
Keweenawan  on  the  shore  of  lake  Superior,  also  Illustrates  the 
structures  seen  in  the  mines  and  other  excavHtions  of  the  mining 
region  of  the  Mesaiji,  and  tspecially  at  the  Mahoning  mine.  The 
central  part  of  this  flenre,  showing  the  cnimbling  Igneous  roci;.  Is 
like  the  crumbling  walls  of  the  Mahoning  mine. 

Other  obvious  igneous  structures  that  have  been  described  in 
the  Mesabi  mines  are  amygdaloid,  bomb-like  balls  supposed  to  have 
been  volcanic  bombs,  sheeting  and  Jointing  characteristic  of  lava, 
and   "imrKiilorles,"  such   qs  are  seen   along   the   Lake   Suiierior  shore. 


12.     Microscopic  Characters. 

The  most  interestinp;,  and  at  the  same  time  the  most  tndlsput- 
iible  evidence  of  ihe  igneous  nature  of  the  original  MesabI  rocks  is 
microscopic.  It  is  getting  pretty  close  to  the  subject,  when  you 
examine  It  microscopically,  and  it  Is  not  possible  to  go  Into  these 
characters,  except  to  speak  briefly  of  one  of  the  most  Important 
features.  I  mentioned  that  one  of  the  new  minerals  that  were 
formed   by  the  alteration  of  the  volcanic  sand   is 
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Fig.  23 — Structure  of  the  tron  Ore  Graint  of  the   Meaabi  Ore. 


Fig.  24 — Oistrrbutlon  of  Cafcite  Cryatali   in  Thin  Section. 
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13.     Greenund  or  Greenalite. 

Wben  tbla  green  substance  was  first  discovered  It  was  thought 
to  be  the  source  of  tbe  Iron  ore,  and  was  called  glauconlte,  but 
when  It  was  found  to  differ  fram  glauconlte  a  new  name  was  giT«a 
to  It.  viz:  greenalite,  although  still  believed  to  be  tbe  source  of  tbe 
Iron  ore.  This  green  substance  is  not  abundant,  but  in  reality  ts 
quite  Insignificant  In  amount.  The  actual  relation  of  this  substance 
to  the  Iron  ore  can  be  seen  only  when  examined  microscopically.  It 
would  be  too  long  a  story,  and  unadapted  to  this  audience,  to  detail 
the  method  of  tbis  examination.  Sufllce  It  to  say  that  this  grees 
substance  has  nothing  to  do  with  tbe  origination  of  tbe  ore  It  Is 
Itself  a  secondary  product,  coordinate  and  parallel  In  Its  history 
wltb  the  Iron  ore  Itself,  and  with  the  limestone  and  the  quartx.  Its 
Intimate  relations  with  the  Iron  ore  and  quartz,  showing  Its  Inde- 
pendent course  of  development  from  some  otber  source,  can  be 
traced  out  beautifully  in  microscopic  thin  section. 

(23)  I  call  your  attention  to  this  view.  It  shows  tbe  aspect 
of  tbe  Mesabi  iron  ore  grains,  as  the7  appear  In  thin  section  under 
the  microscope.  The  most  of  this  slide  Is  secondary  quartz.  The 
round  grains  composed  of  several  Bbella  one  wittalo  another  are  part- 
ly made  up  of  ore  and  quartz,  and  partly  of  the  green  substance 
mentioned.  These  substances  are  Independent  of  each  other.  They 
do  not  blend,  and  rarely  mix.  They  are  like  separate  layers  of 
separate  minerals  In  a  geode.  No  one  of  them  can  he  said  to  be 
the  scturce  of  the  others,  but  It  Is  evident  that  they  had  a  common 
source  outside  and  entirely  separate  from  the  geode  itself. 

Chemically  It  has  been  found  that  all  the  elements  of  tbe  Me- 
sabi rocka,  both  Iron  ore  and  quartz,  as  well  as  the  green  sand,  and 
the  limestone  and  tbe  kaolin,  can  be  derived  from  the  volcanic  sand 
of  which  those  rocks  almost  wholly  consist.  It  Is  reasonable  to 
suppose,  from  all  the  facts,  that  a  series  of  active  volcanoes  exist- 
ed about  where  the  MeeabI  range  now  Is  known  and  that  their  pro- 
ducts fell  into  a  heated  ocean,  whose  waters  attacked  the  debris, 
dissolving  the  uncrystalHue  glass  and  distributing  the  results  of 
such  solution  In  favorable  places,  here  forming  beds  of  quartz,  here 
of  kaolin,   here   limestone   and   here   of   Iron   ore. 

(24)  Anottaer  microscopic  thin  section  shows  the  prevalent  man- 
ner of  disintegration  of  the  volcanic  sand.  As  In  tbe  last  the  most 
of  this  slide  consists  of  quartz.  It  le  invisible  in  the  slide,  but 
some  disintegrated  grains  of  volcanic  glass  sand  still  show  their 
-outlines,  though  composed  mainly  of  iron  ore.  Tbe  chief  purpose  of 
this  view  Is  to  show  tbe  crystals  of  calcite  which  here  are  tightly 
embraced  In  tbe  quartz,  and  which  must  have  originated  at  tbe 
same  time  as  the  quartz,  and  doubtless  from  the  same  source.  Such 
calcite,  when  abundant  enough,  forms  the  thin  beds  of  limestone 
which  are  found  near  tbe  bottom  of  tbe  black  slate  of  the  Mesabi 

H.    The  Cuyuna   Range. 

But  you  may  by  this  time  impatiently  ask:  What  about  the 
Cuyuna  range?  That  Is  a  very  live  subject  to  Aitkin.  Is  It  entirely 
Isolated  from  both  the  Vermilion  range  and  the  Mesabi  range,  or 
Is  it  an  extension  from  one  or  the  other?  Ts  Its  ore  like  that  of 
the  Vermilion  or  like  the  Mesabi  ore?  It  Is  evident  that  it  is  nec- 
essary to  be  able  lo  answer  such  questions    before    any  intelligent 
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«xp]oratlon  In  unknowa  areas  can  be  carried  on.  Without  a  correct 
understanding  of  how  the  ore  lies  in  the  tormatlon  much  money 
may  be  wasted  in  fruitless  search  in  barren  rock.  It  the  lay  of  the 
ore  In  the  rock  is  understood  a  few  crucial  drill  holes  would,  in 
numerous  cases,  be  sufBclent  to  settle  the  question. 

If  I  am  not  mistaken  a  casual  comparison  of  the  Cuyuna  range 
with  the  description  now  given  ot  the  other  two  ranges  will  be 
enough  to  show  whether  the  Cuyuna  ore  Is  in  rocks  ot  the  Archeau 
or  in  rocks  of  the  overlying  Taconle.  Let  us  ask  a  few  questions, 
first: 

A*  to  the  ore.  Is  it  a  soft  ore  like  the  Mesabl,  or  s  hard  one 
like  that  of  the  Vermilion  range?  If  it  Is  soft,  is  Its  softness  due 
to  the  crushing  of  an  ore  which  was  originally  hard,  like  the  Chand- 
ler ore?  What  are  Its  impurities — silica,  phosphorus,  manganese  or 
sulphur,  and  Is  It  hydrated,  so  as  to  make  it  Hmonite?  Does  the 
ore  graduate  In  coarseness  In  one  direction  so  as  to  become  a  con- 
glomerate, and  In  the  other  so  as  to  be  a  paint-rock,  or  red  shale? 
Is  the  ore  granular,  and  does  it  grade  Into  a  rock  such  as  that  called 
taconyte  on  the  Mesabl  range? 
second — 

As  to  the   rocks  in  which  the  ore  lies 

Are  the  rocks  nearly  or  quite  vertical  or  nearly  horizontal?  Are 
they  crystalline  or  fragmental?  Are  they  greenstone,  or  any  of  the 
forms  of  greenstone  BChist?  Are  they  associated  with  mica  schist 
or  with  granite?  Are  they  black  slate?  And  If  of  black  slate  do 
they  consist  largely  of  volcanic  debris?  Is  there  a  large  amount 
of  Jasper  associated  with  the  ore? 

In  the  light  of  our  present  knowledge  of  the  Cuyuna  range  some 
of  these  questions  cannot  be  answered  decisively,  and  some  of  them 
are  perhaps  not  sufficiently  distinctive.  That  Is.  if  answered  the 
answers  might  be  equally  applicable  to  the  Archean  or  to  the  Ta- 
conle, Such,  for  Instance,  is  the  question  whether  the  ore  is  gen- 
erally hydrated,  so  as  to  make  it  llmonlte.  Indeed  an  answer  to 
that  question,  based  on  what  we  Xnow  at  present  of  the  two  ranges, 
might  be  entirely  misleading,  for  we  do  not  know  from  anything  in 
Minnesota,  whether  the  ores  of  the  Archean  are  ever  llmonltic,  but 
we  do  know  that  the  Mesabi  ore  Is  sometimes  llmonltic  to  a  marked 
degree.  Hence  since  the  Cuyuna  ore  is  markedly  llmonltic  the  ans- 
wer would  show  an  agreement  with  the  Mesabl.  and  tend  to  prove 
that  the  Cuyuna  ore  Is  ot  the  age  ot  the  Mesabl.  If  we  go  outside 
ot  Minnesota,  however,  we  find  that  iron  ore  from  the  Archean,  in 
the  I^ke  Superior  region  Is  sometimes  largely  llmonltic,  as  In  the 
Mlchlplcoten  region  where,  at  the  Helen  mine,  the  bulk  ot  the  ore 
shipped  Is  Hmonite  instead  of  hematite.  Hence  the  fact  that  the 
Cuyuna  ore  la  llmonltic.  might  be  indicative  of  either  the  Mesabl  or 
the  Archean 

All  of  the  other  questions,  however,  carry  with  themselves,  and 
In  their  answers,  more  or  less  Import  touching  the  main  problem 
1.  e.  whether  the  Cuyuna  range  Is  ot  the  Archean  or  the  Taconle. 
The  following  answers  can  be  given  to  the  foregoing  questions: 

As  to  the  Ore. 

The  ore  is  hard,  but  less  hard  than  the  Vermilion  ore.  It  car- 
ries considerable  phosphorus,  and  occasionally  much  manganese.    In 
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general,  so  tar  as  exiiloited.  It  Is  notilbessenier.  Sulphur  Is  present 
in  Ihe  ganeue,  but  not  notable  in  the  ore  Itself. 

The  ore  is  principally  limonite.* 

The  ore  Is  never  conglomeratic  but  Is  associated  with  some 
paint  rock.  This  paint  rock  is  not  Unown  to  be  a  fragmental  shale, 
.   like  the  paint  roclt  of  the  Mesabi,  and  is  comparatively  scant. 

The  ore  Is  not  granular,  but  massive,  previous  to  mining,  and 
the  rock  taconyte  lias  not  as   yet  been  met  with. 

As  to  the  Associated   Rocks' 

The  Dosillon  of  the  formation  is  nearly  or  quite  vertical.  The 
rocks  lire  metaniorphlc,   and  someiiraes  may   be    called    crystalline. 

Thay  are  liirgely  of  greenstone,  or  green  schist.  Both  granite 
and  a  fine  silky  mica  schist  are  found  on  the  Cuyuna  range,  the  lat- 
ter  In   many   drill   holes. 

In  some  Instances  a  carbonaceous  (sraphitic)  black  slate  baa 
been  found  on  the  Cuyuna  ranse,  but  its  structural  relations  are  un- 
known. It  may  be  due  to  early  igneous  action,  but  It  has  Dot  been 
found  to  be  referable  to  volcanic  debris,  like  the  slates  of  the  Me- 
tabi   range. 

The  ore  is  sometimes  associated  with  jasiier,  but  not  to  a  mark- 
ed extent.       It  is  identical  with  the  Jaspilyte  of  the  Vermilion. 

These  answers  are  based  on  what  is  now  known  of  the  Cuyuna 
range,  and  are  liable  to  correction  as  new  discoveries  are  made, 
but  It  is  not  at  all  likely  that  such  discoveries  will  change  the  gen- 
eral purport  of  present  evidence. 

It  Is  hardly  necessary  to  state  that  the  testimony  of  these  ana- 
wers  Is  overwhelmingly  in  favor  of  the  Archean  age.  and  hence  In 
favor  of  the  Vermilion  range.  It  would  be  vain,  therefore,  to  search 
lor  the  Mesabi  ore.  or  any  ore  like  the  Mesabi  ore,  In  the  Cuyuna 
range  as  now  developed. 

There  is  still  one  Important  proviso  that  ought  to  be  mentioned 
in  favor  of  the  possible  discovery  of  the  Mesabi  ore  on  the  Cuyuna 
range,  viz:  at  some  places  on  the  Cuyuna  range  some  of  Ihe  red 
abales.  and  the  igneous  conglomerates  cbararteristic  of  the  Mesabi 
ores,  havi>  been  discovered  by  diamond  drilling.  Such  red  shaTe 
was  found  near  the  west  end  of  Dan:  lake,  having  a  thickness  of 
thirty  feet,  and  the  Igneous  conglomerate  (or  breccia)  was  found 
at  eight  miles  east  from  Br'ainerd.  These  Indicate  the  extension  of 
the  igneous  rocks  of  the  Mesahj  over  some  part  of  this  region,  and 
It  would  be  wise  for  future  explorers  to  give  careful  heed  to  these 
discoveries,  lo  the  end  that  an  extension  of  the  Mesabi  ore  may  be 
brought  to  light. 

The  Brst  discovered  of  the  Iron  ranges  was  Marquette,  and  at 
that  place  for  some  years  ore  was  mined  from  rocks  of  both  ages 
before  it  was  found  that  both  existed  in  the  limits  of  the  range.  It 
seems  very  likely  now.  that  the  Cuyuna.  the  newest  of  the  Iron 
ranges  discovered,  may  duplicate  Marquette  In  having  both  repre- 
sented, and  that  Aitkin  flfty  years  hence  will  be  as  far-famed  as 
Marquette    Is   today. 

e  of  the  Cuyuna  has  been  found  to  consist  large- 
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BULLETIN  OF  THR 
MINNHSOTA  ACADEMY  OF  SCIENCE 
(Vol.  V.  No.  3,  May.  191?.) 
PREFATORY  NOTE. 
The  Minnesota  Academy  of  Science  invites  thi;  attention 
of  the  scientific  public  to  this  study,  "The  .Antiquity  of  Man  in 
America  Compared  with  Europe."  the  last  work  of  the  late 
Professor  Newton  Horace  Wincheli.  This  paper.  l)ase(l  on  a 
hfetime's  investigation  and  study  of  the  athed  fields  of  geolog^y 
and  archaeology,  rei)resents  his  latest  conclusions  on  the  sub- 
ject discus.iecl.  It  was  originally  presented  before  the  Iowa 
Academy  of  Sciences,  at  Cedar  Falls,  Iowa,  on  April  24,  1914, 
only  one  week  before  his  life-  work  was  brought  to  a  sudden 
and  untimely  close.  It  was  again  read,  before  the  Minnesota 
Academy  of  Science,  at  its  36.'ith  meeting  on  February  .t.  1916, 
by  the  author's  friend,  co-worker  and  successor.  Dr.  Warren 
Upham,  Archaeologist  of  the  Minnesota  Historical  Society. 
Dr.  0.  Frederick  Wright,  author  of  "The  Ice  Age  in  North 
America  and  Its  Bearings  on  the  Antiquity  of  Man,"  in  a  let- 
ter written  to  Mrs,  N.  H.  Wincbell  in  June.  I9I,S.  says:  "Pro- 
fes.sor  Keith,  of  London,  the  most  eminent  comi)arative  anato- 
mist of  Great  Britain,  was  in  Cleveland  a  few  weeks  ago  lec- 
turing on  the  Antiquity  of  Man.  Me  made  repeated  references 
to  your  husband's  work,  relying  with  complete  confidence 
upon  his  conclusions.  Indeed,  the  investigations  of  no  other 
American  have  so  much  weight  with  him." 

The  publication  of  this  highly  important  jiaper  is  of  espe- 
cially timely  value,  amidst  the  late  new  evidence  and  renewed 
discussion  of  this  subject,  because  it  was  the  first  public  study, 
i^ince  the  epoch-making  discovery  of  the  ancient  human  re- 
mains at  Lansing.  Kas.,  and  in  Nebraska,  to  marshal  the  evi- 
dence for  the  paleolithic  antiquity  of  man  in  .America  as  well 
as  ill  I'^urope.  This  study  is  also  a  fitting  culmination  to 
Prcifessor  Winchell's  45  years  of  scientific  research  and  to  the 
"Memorial"  number  of  the  Academy's  Bulletin  (\'ol.  \'.  No,  2), 
l.ublishe<l  in  July.  1914. 

T.  B.  Walkkk.  Presirleiit. 

Frederick  J.  Wullinc,  Vice-President. 

Harlow  Gai.e.  Secretary. 

Minnesota  .Academy  of  Science, 

Minneapolis.  May,  1917. 
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THK  ANTIQUITY  OF  MAN  IN  AMERICA  COMPARED 

WITH  EUROPE 

Bv  Newton  Horace  Winckell. 

I  trust  that  no  one  wiil  suppose  that  the  age  of  Man  in 
America  can  be  expressed  in  years,  with  any  degree  of  accu- 
racy; nor  that  in  this  brief  discussion  any  effort  will  be  made 
to  equate  the  biblical  account  of  man  with  the  facts  of  science. 
These  two  records  may  constitute  two  parallel  series,  but  they 
were  written  by  different  authors,  for  different  purposes  and 
from  different  starting  points. 

For  a  few  minutes  it  is  the  intention  of  this  lecture  to 
sketch  only  the  scientific  facts  that  bear  on  the  age  of  Man  in 
America,  and  more  specially  to  review  in  a  somewhat  sys- 
tematic and  logical  order  some  recent  discoveries  which  have 
an  important  bearing  on  this  question.  Some  of  these  sci- 
entific facts  are  not  strictly  recent  discoveries,  but  have  been 
known  for  twenty  or  more  years,  and  the  discovery  consists 
rather  in  learning  their  significance  when  correctly  aligned 
together  and  read  as  a  whole;  but  others  of  these  facts  are 
new,  and  it  is  largely  because  of  these  late  discoveries  that 
we  have  been  prompted  to  put  into  a  systematic  rearrange- 
ment some  of  the  facts  hitherto  well  known. 

KuHOPEAN   Primitive  Man. 

As  European  remains  of  primitive  man  are  the  most  re- 
markable and  also  the  best  known,  they  arc  to  be  taken  as  a 
standard  for  comparison  with  .'\merican.  Hence  it  is  proper 
at  the  outset  to  glance  at  the  results  of  the  latest  discoveries 
in  the  eastern  continent. 

The  finding  of  the  Neanderthal  skeleton,  the  Engis  skull, 
the  man  of  Spy,  the  .skeleton  of  Mcntone,  followed  in  late 
years  (1907)  by  the  Maucr  jawbone  near  Heidelberg,  the 
skull  of  La  Chapelle-aux-Saints  (1908).  the  skull  of  Krapina 
in  Croatia  (1899),  of  Le  Moustier  in  France  (1908).  Forbes 
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Quarry,  Gibralter  (Sollas,  1907).  Galley  Hill  in  England(1888- 
95).  and  of  Piltdown,  England  (1912),  as  well  as  several  others 
in  France,  Germany,  and  Italy,  has  served  to  put  the  former 
existence  of  a  primitive  type  or  types  of  man  in  the  eastern 
continent  beyond  the  realm  of  hypothesis,  and  to  range  it 
among  the  positive  facts  of  science.  These  remarkable  late 
discoveries  have  as  yet  not  been  apprehended  generally,  and 
a  short  synopsis  of  them  will  be  presented  here  for  the  pur- 
pose of  comparison  as  an  introduction  by  contrast  to  a  con- 
sideration of  discoveries  in  America. 

KoLiTHic  Man. 
There  are  some  specimens  whose  extreme  variation,  from 
the  average  form  of  skull  and  jawbone  of  the  human  type, 
throws  doubt  on  their  exact  relation  to  man.  These  are  the 
Pithecanthropus  ercctus  of  Java,  the  Mauer  jaw,  found  near 
Heidelberg,  commonly  called  Homo  heidelbergensis,  and  the 
Eoanthropus  dawsoni,  found  lately  near  Piltdown  in  England. 


As  to  Pithecanthropus,  it  certainly  is.  in  some  respects  at 
least,  intermediate  between  man  and  the  ape,  as  indicated  by 
the  name  given  to  it  by  Dubois.  In  other  words  it  is,  in  his 
opinion,  the  veritable  "missing  link."  But  authorities  differ. 
While  admitting  that  the  fossils  found  by  Dubois  are  related 
to  both  man  and  the  ape.  some  authorities  consider  that  the 
animal  was  essentially  an  ape,  with  some  human  characters, 
and  others  that  it  was  a  man  with  some  of  the  characters  of 
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the  quadrutnana.  Probably  the  following  summary  review 
and  conclusion  of  Professor  Sollas  are  as  near  the  just  result 
of  the  long  discussion  as  we  shall  ever  be  able  to  attain. 

Fig.  I.  Outlines  of  skulls:  Topmost,  a  New  Guinea  na- 
tive ;  2d  and  3d.  Paleolithic  man,  of  Spy :  4th,  Pithecanthropus ; 
and  the  three  lower  are  skulls  of  monkeys.  (From  Prehistoric 
Man.  by  VV.  L.  H.  Duckworth.  1912,  page  5.  after  Dubois.) 


Fig.  2.  Outlines  of  skulls:  Topmost,  a  European;  2d,  an 
Australian;  3rd,  Pithecanthropus;  4lh,  lowest,  a  Chimpanzee. 
(From  Ancient  Hunters,  by  Prof,  W.  J.  Sollas.  1911,  page  36,) 

1.  The  form  of  the  skull  has  a  nearer  approach  to  the 
anthropoid  ape  than  to  man. 

2.  That  particular  fold  in  the  frontal  lobe  of  the  skull 
which  is  in  the  region  known  as  the  "Broca  area"  and  which 
controls  the  power  of  speech,  is  twice  as  great  as  in  the  anthro- 
poid apes,  and  indicates  that  Pithecanthropus  had  acquired 
the  power  of  articulate  speech. 

3.  The  size  of  the  cranial  cavity  puts  Pithecanthropus  110 
cubic  centimeters  higher  than  midway  between  the  lowest 
known  capacity  of  human  .'ikulls  and  the  highest  ape,  and  in 
this  character,  which  is  the  most  distinctive.  Pithecanthropus 
is  well  on  the  human  side. 

Pithecanthropus  was  found  in  beds  which  are  near  the  top 
of  the  Pliocene  or  base  of  the  Pleistocene,  in  a  position  in 
which  both  geologically  and  anthropologically  such  an  inter- 
mediate form  might  theoretically  be  expected. 
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Homo  Heidelbesgensis, 
A  most  remarkable  jawbone  was  discovered  near  Heidel- 
berg in  1907.  This  bone  was  associated  in  the  same  stratum 
with  several  kinds  of  extinct  species,  such  as  Elephas  antiquus. 
allied  to  the  existing  African  elephant,  rhinoceros  etruscus, 
two  species  of  bear,  a  lion  not  distinct  from  the  existing  Afri- 
can lion,  a  dog  almost  identical  with  the  present  wolf  of  the 
Pyrenees,  a  boar,  horse,  bison,  and  others.  The  entire  grou]) 
shows  that  the  age  of  the  jawbone  was  near  the  upper  part  of 
the  Pliocene,  or  at  the  bottom  of  the  Pleistocene. 


Fig.  3.     A,  outline  of  the  Mauer  jawbone;  B,  an  unusually 
large  jaw  of  an  ancient  Briton.     (From  Duckworth,  page  11.) 


Fig.  4.  Side  view  of  the  Mauer  jaw,  (From  Origin  and 
Antiquity  of  Man,  by  Prof.  G.  Frederick  Wright,  1912,  page 
310.) 
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As  compared  with  the  lowest  of  present  human  beings,  this 
jaw  is  seen  to  differ  in  the  following  particulars: 

1.  While  the  teeth  are  distinctly  human,  they  are  small  in 
comparison  with  the  jaw  itself. 

2.  The  ascending  ramus  is  of  enormous  width  compared 
with  the  same  in  existing  man. 

3.  The  sigmoid  notch  which  characterizes  the  upper  line 
of  this  ramus  in  nearly  all  human  jaws,  is  a  shallow  gentle  de- 
pression, in  this  approaching  the  lowest  human  types. 

4.  The  uppermost  rear  point  of  the  condyle  is  higher 
rather  than  lower  than  the  coronoid  process,  the  reverse  from 
that  shown  in  an  unusually  large  jaw  of  an  ancient  Briton, 
illustrated  by  Duckworth,  from  specimens  in  the  Cambridge 
museum;  but  the  actual  difference  of  level  between  these  in 
the  Mauer  jaw  is  unusually  small. 

5.  The  lower  margins  of  the  jawbone,  instead  of  running 
in  a  nearly  level  uniform  plane,  undulate  upward  midway  from 
front  to  rear.  There  is  also  another  similar  undulation  on  the 
front  margin. 

6.  The  chin  is  rounded  and  retreating,  instead  of  angular 
and  projecting. 

These  contrasts  are  made  evident  by  the  following  view 
which  shows  (from  Sollas)  the  jawbone  of  Mauer,  of  an  Aus- 
tralian native,  and  ()f  a  chimpanzee.  The  Mauer  jaw  is  repre- 
sented by  the  heavy  continuous  line,  the  Australian  by  the 
light  continuous  line,  and  the  chimpanzee  by  the  dotted  line. 


Fig.  8. 
Fig.  5.     Outlines  of  the  Mauer  jaw  (thick  line),  the  jaw 
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of  an  Australian  (thin  line),  and  of  a  chimpanzee  (dotted  line). 
(From  Sollas,  page  46.) 

The  Piltoown  Skull. 
The  remarkable  Piltdown  skull  was  found  only  a  few  years 
ago,  and  a  full  description  was  published  in  1913,  in  the  Quar- 
terly Journal  of  the  Geological  Society,  of  London,  Vol.  LXIX, 
where  the  fortunate  discoverers  (Dawson  and  Woodward) 
have  given  full  descriptions  and  illustrations.  In  all  respects, 
so  far  as  the  specimens  can  be  interpreted,  the  Piltdown  man 
and  the  Heidelberg  man  are  nearly  allied,  almost  identical. 
This  similarity  extends  to  the  great  width  and  strength  of  the 
ascending  ramus,  the  shallowness  of  the  sigmoid  notch,  and 
the  undulating  lower  line  of  the  horizontal  ramus.  Other 
resemblances  might  be  noted,  but  it  is  sufficient  to  say  that 
the  Piltdown  skull  is  placed  unhesitatingly  in  the  same  group 
as  the  Heidelberg  jaw,  and  that,  as  they  appear,  from  the  fos- 
sil associates,  to  have  lived  at  practically  the  same  date,  they 
are  representatives  of  a  once  wide-spreading  type  of  the  pri- 
mates which  hunted  the  elephant,  the  boar,  the  mastodon,  the 
hippopotamus,  and  the  beaver,  over  an  extensive  area  in  cen- 
tral Europe,  and  spread  also  westwardly  into  England,  The 
channel  which  now  separates  the  British  Isles  from  the  conti- 
nent was  not  yet  formed,  and  that  gives  a  pre-Glacial  date  for 
the  type.  As  these  three  specimens  are  so  nearly  allied,  and 
are  found  at  about  the  same  geological  date  (upper  Pliocene  or 
near  the  base  of  the  Pleistocene)  they  can  be  set  aside  easily 
into  one  group,  and  in  a  previsional  way  can  be  denominated 
Pliocene  Man,  but  without  any  very  definite  limitation  to  the 
significance  of  the  term.  From  southern  Asia  to  western 
Europe  a  similar  and  almost  identical  type  of  early  man  or 
man's  precursor  was  spread  over  the  earth. 

The  Question  of  Eoliths. 

Perhaps  the  most  important  part  of  the  late  discovery  at 
Piltdown  is  yet  to  be  mentioned.  For  several  years  the  ques- 
tion of  the  true  nature  and  origin  of  certain  flints  found  in 
Europe  has  been  discussed  by  European  archeologists.  They 
are  called  eoliths,  and  although  they  show  signs  of  artificial 
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chipping  they  have  not  been  accepted  as  of  human  origin,  with 
any  approach  of  unanimity.  As  remarked  by  Professor  Mac- 
Curdy,  the  coincidence  of  these  flints  with  the  Piltdown  skull 
at  the  same  geological  horizon  seems  to  put  a  quietus  on  fur- 
ther doubt,  and  to  reveal  to  us  the  status  of  the  most  primitive 
flint-chipping  industry. 

The  very  ancient  type  represented  by  these  earliest  of  sub- 
human remains  may  be  called  therefore,  very  reasonably, 
Eolithic  Man,  since  now  they  are  proven  to  date  from  prac- 
tically the  same  period  of  time,  and  inasmuch  as  the  chipped 
flints  found  in  the  same  situation  as  the  Piltdown  man  had 
already  been  called  "eolithic." 

Paleolithic  Man. 

The  remains  of  man,  or  of  anthropoid  man,  which  have 
been  reviewed  thus  far,  are  to  be  distinguished  from  another 
set  of  remains,  likewise  found  in  Europe,  which  are  recognized 
by  European  archeologists  as  of  a  higher  type.  They  differ 
from  the  foregoing  in  the  form  and  capacity  of  the  skull,  and 
in  the  shape  of  the  jawbone  and  of  the  femur,  and  in  the  teeth. 
This  race  is  supposed  to  have  made  its  appearance  somewhere 
in  the  course  of  the  glacial  epochs.  The  men  were  small  of 
stature  but  of  stout  build.  They  are  represented  by  the  Nean- 
derthal man,  and  the  race  has  received  the  same  distinctive 
name. 

A  large  number  of  individual  skeletons  have  been  found. 
The  forehead  is  low,  and,  in  keeping  with  the  great  length  of 
the  head,  extends  far  backward.  At  its  front  base  the  frontal 
torus,  or  the  ridge  above  the  eyes,  is  very  large,  and  extends 
continuously  over  both  eyes  across  the  nose.  The  chin  is 
receding  and  small,  and  the  notch  at  the  upper  end  of  the 
ascending  ramus  of  the  lower  jaw  is  more  marked  than  in 
Eolithic  man.  The  molars  increase  in  size  from  front  to  rear; 
with  us  they  diminish,  the  wisdom  tooth  sometimes  being 
obsolescent  or  rudimentary.  This  produced  a  distinctly  pro- 
gnathous profile.  The  legbones,  especially  the  femur,  were  so 
curved  that  it  is  supposed  that  the  Neanderthal  man  walked 
with  a  stooping  posture,  being  unable  to  straighten  his  legs 
completely  at  the  knees.    His  feet  and  hands  were  dispropor- 
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tionately  large.  He  was  anything  but  a  Beau  Brummel.  Still 
his  industry,  as  manifested  by  the  implements  wilh  which  his 
bones  are  associated,  was  considerably  in  advance  of  that  of 
the  Eolithic  race. 


Fig.  6.     Profile  view  of  the  skull  from   La-Chapelle-aux- 
Saints.     (From  Duckworth,  page  33.) 


Fig.  7.  Outlines  of  the  Mauer  jaw  (continuous  hne),  and 
the  jaw  of  the  Moustier  skeleton  (dotted  line).  (From  Duck- 
worth, page  41.) 

The  Paleohthic  period,  which  followed  after  the  period  of 
the  Heidelberg  or  Eolithic  man,  was  probably  very  long.  It 
was  characterized  by  a  fauna  which  has  not  yet  been  sepa- 
rated with  definiteiiess  from  the  period  of  the  Heidelberg  man. 
In  some  respects  the  fossil  remains  of  man  of  this  period  are 
similar  to  those  of  the  Heidelberg  man,  but  the  flint  imple- 
ments are  distinctly  paleolithic  and  of  a  higher  type  than  the 
eoliths.     The  associated  animal  remains  include  Elephas  an- 
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tiquus,  the  mammoth  (Klephas  primigenius).  Rhinoceros 
tichorinus,  and  other  species.  They  seem  to  be  both  tropi- 
cal and  arctic,  and  this  character  points  to  important  fluctua- 
tions of  the  climate,  perhaps  to  several  glacial  epochs  during 
the  Paleolithic  time  of  Europe,  such  alternations  being  well 
known  in  America  as  episodes  of  the  great  Glacial  period.  The 
succession  of  physical  changes  in  the  Glacial  period  has  not 
been  worked  out  so  satisfactorily  in  Europe  as  in  America,  nor 
so  unanimously  accepted;  but,  on  the  other  hand,  the  succes- 
sion of  human  types  has  been  studied  with  greater  thorough- 
ness and  established  with  greater  completeness.  The  impor- 
tant problem  remaining  seems  to  be  to  find  how  the  two  conti- 
nents may  be  co-ordinated. 

According  to  Sollas  (Ancient  Hunters,  p.  161),  the  Aus- 
tralians are  the  latest  representatives  of  the  Neanderthal  race, 
a  race  which  was  co-extensive  with  the  land  of  the  eastern 
continent  at  a  time  when  the  lands  of  all  the  northern  hemi- 
sphere, whether  in  Europe  or  in  America,  stood  several  hun- 
dred feet,  and  in  some  places  apparently  several  thousands  of 
feet,  higher  above  the  ocean  than  now,  the  continents  them- 
selves being  united. 

We  next  lose  sight  of  man  for  a  long  period ;  and  this  long 
interval  is  filled  with  indications  of  momentous  change  in  the 
earth's  surface.  The  ocean  encroaches  upon  the  land,  sub- 
merging the  area  of  the  North  sea,  the  English  channel,  the 
Mediterranean,  and  the  land  routes  to  Greenland  and  to 
Alaska,  separating  the  continents  into  distinct  land  masses. 

It  is  in  accordance  with  all  glacial  geologists  who  have 
investigated  the  ups  and  downs  of  the  earth's  crust  in  Europe 
and  America  in  Pleistocene  time  to  synchronize  these  mo- 
mentous changes  with  the  ice-epochs,  and  to  .synchronize  those 
of  Europe  with  those  of  America. 

Neolithic  Man. 
If  we  examine  the  floors  of  European  caves  we  find  remains 
of  Paleolithic  man  separated  from  those  of  Neolithic  man  by 
a  layer  of  stalagmite,  in  which  are  no  bones  of  any  sort.  The 
caves  were  deserted  by  man  and  beast  during  a  long  period, 
and  that  was  in  general  the  time  of  the  Glacial  period.     Re- 
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mains  of  man  later  than  the  stalagmite  layer  are  of  Neolithic 
type,  and  the  accompanying  bones  are  of  the  well  known 
domestic  animals,  and  of  the  modem  reindeer,  the  common 
deer,  and  the  European  bison ;  and  in  every  respect  the  man 
of  Neolithic  time  grades  through  the  bronze  and  iron  ages 
into  the  existing  races  of  Europe  and  Asia, 

Synoptical  View  of  the  European  Succession. 

1.  During  the  long  Pliocene  time  and  in  the  early  Pleisto- 
cene, the  land  stood  high.  There  was  no  English  channel  nor 
North  sea,  nor  the  Mediterranean.  It  was  the  age  of  the  fore- 
runners of  man.  Pithecanthropus,  Homo  heidelbergensis.  and 
Eoanthropus  dawsoni,  which  spread  widely,  i.  e.,  from  Eng- 
land to  Java,  and  possibly  to  South  America  as  claimed  by 
Ameghino,  anthropologist  of  Argentina,  The  artifacts  are 
eotithtc. 

2.  In  the  first  glacial  epoch,  the  Gunz  epoch  of  Penck,  the 
continental  areas  had  their  greatest  elevation  and  widest  ex- 
pansion. Man  and  his  associates  were  expelled  from  Europe 
or  exterminated.  There  was  great  accumulation  of  stalagmite 
in  caves,  covering  the  remains  of  man  and  various  extinct 
species. 

3.  A  long  period  ensued,  which  embraced  remarkable 
fluctuations  both  in  climate  and  in  fauna.  It  was  the  chief  age 
of  Paleolithic  Man,  including  the  Neanderthal  man,  the  man 
of  Spy,  the  remains  found  at  Krapina  in  Croatia,  at  La- 
Chapelle-aux-Saints,  at  Le  Moustier,  and  in  numerous  other 
places.  This  time  embraces  the  Mindel  and  the  Riss  glacial 
epochs  of  Penck,  with  the  associated  interglacial  epochs. 

4.  The  Wurmian  glaciation  of  Penck,  including  the  forma- 
tion of  the  present  (i.  e„  the  latest)  valley  gravels  and  the 
latest  tills.  Subsidence  of  the  continental  areas  formed  the 
British  channel,  the  North  sea,  and  the  Mediterranean,  and 
submerged  northern  Siberia,  as  well  as  much  of  the  borders  of 
Scandinavia, 

5.  Retirement  of  the  latest  ice-sheet ;  the  Neolithic  period, 
followed  by  the  bronze  and  iron  ages  of  existing  man. 

The  foregoing  condensed  sketch  overlooks  numerous  de- 
tails and  differences  of  opinion,  for  the  purpose  of  affording  a 
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^neralized  view  of  those  principal  events  which  are  agreed 
on  by  both  archeologists  and  geologists  in  Europe.  It  has 
been  stated  by  Bnart,  and  is  probably  true,  that  the  real 
Quaternary  era  was  made  up  chiefly  of  what  have  been  called 
"inter-glacial  epochs,"  and  that  the  glacial  epochs  proper  were 
only  "brief  episodes,"  interrupting  a  long  period  of  compara- 
tively mild  climate. 

Comparison  wrm  A u erica. 

We  turn  now  to  America,  and  what  do  we  find?  It  is  not 
questioned  that  in  America  there  has  been  a  similar  succession 
of  glacial  epochs,  separated  by  interglacial  mild  epochs.  Nor 
is  it  questioned  that  the  preceding  Pliocene,  as  well  as  the 
Pleistocene  interglacial  American  epochs,  had  faunas  of  ani- 
mal life,  and  floras  of  plants,  which  were  identical,  or  very  sim- 
ilar, as  to  genera,  with  those  of  Europe  at  the  same  dates,  and  it 
is  not  supposed  that  these  epochs  in  America  were  other  than 
contemporary  with  the  analogous  epochs  in  Europe.  Further, 
it  is  admitted  by  paleontologists  of  America  that  the  succes- 
sive grand  changes  in  the  European  animals  and  plants  from 
the  Pliocene  to  the  present  time  have  their  duplication  in 
American  geology.  It  is  only  in  regard  to  the  presence  of 
man  among  these  animals  that  American  scientists  are  not  in 
accord. 

Let  us  begin  with  the  Pliocene,  which  terminated  up- 
wardly, according  to  Cope,  with  Equus  beds,  and  was  followed 
in  eastern  North  America  by  the  Megalonyx  beds.  Cope  at 
first  declared  the  two  were  about  co-temporary,  but  on  account 
of  some  differences  in  the  fauna  he  concluded  that  the  Megal- 
onyx beds  were  probably  somewhat  later  than  the  Equus 
beds.  The  special  fauna  of  the  Megalonyx  beds  he  enumer- 
ated. 

Along  with  the  present  familiar  species,  such  as  the  squir- 
rel, wolf,  woodchuck,  skunk,  horse,  tapir,  and  porcupine, 
are  found  the  bones  of  several  extinct  animals,  the  Megathe- 
rium. Megalonyx,  Castoroides.  Mastodon,  and  several  others. 
Cope  declared,  without  qualification,  that  these  are  of  the  later 
Pliocene,  but  latterly  geologists  are  inclined  to  include  them 
in  the  early  Pleistocene.  They  have  their  parallels  in  Europe, 
and,  according  to  Ameghino  and  others,  also  in  South  America. 
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Was  man  a  part  of  this  early  Pleistocene  fauna?  As  in 
Europe,  the  presence  in  America  of  human  or  subhuman  re- 
mains in  the  latest  Pliocene  is  not  settled  conclusively.  If  we 
accept  the  testimony  of  Whitney,  Cope,  and  Williston,  men 
who  have  given  exact  and  also  extensive  investigation  to  this 
question  in  America,  we  must  give  an  affirmative  answer.  In 
that  case,  if  the  anatomical  details  of  his  skeleton  could  be 
ascertained,  we  may  reasonably  jiredict  that  they  would  re- 
.semble  those  of  Pithecanthropus  and  of  the  Heidelberg  man, 
as  well  as  the  lately  found  Eoanthropns  of  Piltdown,  England. 

Probablf.  Okicin  and  MicBATiov  Of  Earliekt  Man. 

If  the  earliest  representatives  of  the  human  species  in 
I-Iurope  were  a  part  of  the  fauna  of  the  later  Pliocene  (or 
earliest  Pleistocene),  they  must  have  originated  in  the  eastern 
continent,  and  they  must  have  participated  in  the  migratory 
movements  which  characterized  that  fauna.  It  may  be  recalled 
that  the  continental  areas  were  then  at  much  greater  eleva- 
tion and  of  much  wider  expansion  than  now,  the  altitude 
increasing  toward  the  north.  There  was  no  sea  expanse  to 
prevent  migration  from  Siberia  to  .\laska,  nor  from  Europe 
to  Greenland  and  thence  to  North  America.  It  is  one  of  the 
remarkable  discoveries  of  our  great  American  paleontologists 
that  the  large  mammals  have  migrated  during  Tertiary  time 
over  the  face  of  the  earth  from  their  various  starting  points, 
and  that  the  origin  of  most  of  them  plainly  was  in  the  eastern 
hemisphere.  If  man  followed  the  same  law,  he  moved  in  all 
directions  from  Asia.  He  found  not  only  Australia  but  also 
America,  and  he  had  time  enough  to  spread  over  the  face  of 
the  globe,  without  setting  his  foot  ofT  dry  land. 

The  late  discoveries  and  conclusions  of  the  Princeton  Ex- 
peditions to  Patagonia  show  that  South  America  was  united 
by  a  southern  swing  of  the  land  area  with  Australia  and  Tas- 
mania, separating  the  Atlantic  entirely  from  the  Pacific,  and 
making  the  Atlantic  ocean  a  veritable  tropical  "Mediter- 
ranean." 

Either  because  of  the  great  elevation  of  the  land  areas,  or 
because  of  the  decrease  of  carbonic  acid  gas  in  the  atmosphere, 
consequent  on  the  cessation  of  violence  of  volcanic  ejection 
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near  the  close  of  the  Tertiary  era,  or  perhaps  because  of  both, 
the  Glacial  period  came  on,  inaugurating  great  physical 
changes  which  were  world-wide,  at  last  separating  the  land, 
as  already  stated,  into  continents,  and  restricting  the  animals 
to  definite  areas. 

.^s  there  have  been  found  in  America  no  remains  of  man 
which  can  be  compared  with  Pithecanthropus,  we  may  dis- 
miss further  consideration  of  him  and  inquire  whether  any- 
thing has  been  found  which  may  be  compared  with  his  suc- 
cessor. Paleolithic  or  Neanderthal  man. 

It  is  probable  that  we  owe  to  Sir  Charles  Lycll.  the  emi- 
nent F.nglish  geologist,  the  earliest  mention  of  human  remains 
that  may  be  referred  to  this  race.  In  1R46  he  was  on  an  ex- 
tended visit  to  .America,  and  he  described  the  occurrence  of  a 
pelvic  bone  of  man  in  a  collection  found  at  the  base  of  a  ravine 
near  Natchez,  in  the  state  of  Mississippi.  This  bone  was  asso- 
ciated with  the  bones  of  Mastodon,  Megalonyx,  Equus,  Bos, 
and  others.  They  were  traced  to  "a  clayey  stratum,"  lying' 
below  the  loess  of  the  locality,  which  he  considered  Tertiary, 
but  which  is  in  the  stratigraphic  position  of  a  layer  of  gravel 
and  stratified  sand  which  at  Vicksburg  he  ct)nsidered  to  be 
of  the  nature  of  glacial  drift,  since  named  Orange  sand.  He 
at  first  rejected  the  idea  that  man  and  the  mastodon  could  have 
been  co-temporary  in  the  Mississippi  valley,  but  that  view  he 
modified  later  when  evidence  of  their  contemporaneity  had 
been  increased  greatly.  The  geological  horizon  in  which  these 
were  found  is  just  below  the  loess,  but  it  is  not  established 
whether  it  is  Pliocene  or  Pleistocene.  In  the  light  of  later 
discoveries,  however,  it  seems  to  be  safe  to  assume  that  this 
bone  was  of  the  earliest  of  human  remains  found  in  the  valley 
of  the  Mississippi  and  that  it  was  parallel,  in  all  essential 
respects,  with  Paleolithic  man,  or  with  the  Equus  beds. 

The  idea  which  was  accepted  at  first  by  Lyell,  that  this 
bone  had  been  precipitated  into  the  ravine  from  some  Indian 
burial  at  the  surface,  is  ruled  out  by  the  following  considera- 
tions : 

1.  It  had  the  dark  color  and  the  same  state  of  preserva- 
tion as  the  bones  with  which  it  was  associated. 
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2.  The  fissure,  or  ravine,  in  which  it  was  found  was 
formed  by  surface  erosion  since  the  earthquake  of  1811-12, 
hence  within  a  period  of  thirty-four  years.  If  Indian  burials 
in  that  time  had  been  undermined  by  the  little  stream,  that 
fact  would  have  been  observed,  and  it  is  probable  that  other 
remains  of  the  Indians  would  have  been  found;  such  a  fact 
would  be  likely  to  have  had  its  influence  on  Dr.  Dickeson 
who  obtained  and  preserved  the  collection,  and  who  consid- 
ered it  wholly  as  of  the  same  date  and  origin. 

3.  Lyell  himself  in  later  discussion  made  allowance  for 
the  idea  that  the  human  bone  may  have  been  of  the  same  date 
as  those  of  the  Mastodon  and  the  Equus.  and  deduced  100,000 
years  for  its  possible  age. 

The   L.*nsing   M.^x. 

Whether  this  bone  belonged  to  the  fauna  of  the  Equus 
beds,  or  to  a  later  date,  may  be  left  uncertain.  There  are 
some  other  discoveries  to  which  we  must  give  attention,  ."^c- 
cording  to  Udden,  the  Megalonyx  beds  of  the  Kansas  valley 
are  "the  last  general  deposits  of  the  plains"  of  that  region.  At 
Lansing,  in  northeastern  Kansas,  were  discovered  some  human 
bones  in  1902,  which  lay  below  all  the  loess  and  in  the  geest 
formed  by  the  decay  of  the  Carboniferous  limestone  and 
shales.  This  discovery  and  its  geologic  relation  to  the  loess 
were  fully  described  by  the  present  writer  in  the  American 
Geologist  (Volumes  XXX  and  XXXI.  1902  and  1903).  Accord- 
ing to  Professor  Williston,  these  bones  were  in  the  Equus 
beds,  although  at  the  time  of  discovery  and  also  later,  during 
the  discussion  that  followed,  they  were  not  assigned  generally 
to  the  age  of  the  Equus  beds.  If  Williston's  opinion  is  cor- 
rect, it  appears  that  the  Equus  beds  extend  from  McPherson, 
Kansas,  at  least  interruptedly  under  the  f-ni\  of  Kansas  to  the 
Missouri  river;  and  this  brings  up  the  question  as  to  how  far 
northward  from  the  Gulf  of  Mexico,  and  eastward  from  the 
latest  Tertiary  lakes  of  the  interior  of  the  continent,  the  Plio- 
cene, in  the  latest  phase  of  its  sedimentation,  may  extend. 

There  is  a  terrace  along  the  Kansas  river,  made  up  (so  far 
as  seen)  of  red  clay,  visible  eastward  as  far  as  to  where  the 
region  was  glaciated  by  the  Kansan  glacial  epoch,  which  was 
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formed  by  the  outlet  of  a  lake  that  covered  western  Kansas. 
The  writer  has  suggested  that  this  terrace  dates  from  the 
time  of  the  Equus  beds,  when  the  Kansas  river  connected  the 
interior  lakes  of  Pliocene  time  with  the  Missouri  river.  It 
lies  in  a  deep  gorge  cut  in  the  Carboniferous  limestone,  and 
that  points  to  an  early  date  for  the  gorge  of  the  Missouri  river 
at  Lansing  and  southward.  At  the  same  time  it  rather  indi- 
cates that  the  Megalonyx  beds,  in  which  Udden  found  traces 
of  granitic  gravel  and  pebbles,  are  later  than  some  Glacial 
epoch,  and  hence  that  they  belong  in  the  Pleistocene. 

The  Lansing  skull  was  associated  with  the  lower  jaw  of  an 
infant,  which  suggests  that  the  adult  skull  was  that  of  its 
mother,  a  suggestion  not  discordant  with  the  idea  that  they 
may  both  have  belonged  to  the  same  race  as  the  Loess  .Man 
of  Nebraska,  of  which  I  shall  speak  soon.  When  first  found, 
this  skull  was  declared  to  be  that  of  a  woman,  especially  by 
Prof.  S.  W.  Williston,  of  the  University  of  Chicago.  Prof, 
Ales  Hrdlicka,  however,  in  his  final  discussion,  states  that  it 
belonged  to  a  man.  Had  the  remains  of  the  so-called  "Ne- 
braska man"  then  been  known,  it  is  likely  that  Dr.  Hrdlicka  ■ 
would  have  seen  the  propriety  of  considering  this  as  a  female 
of  the  same  race,  and  more  especially  as  it  is  difficult  to  ex- 
plain why  in  this  entombment  the  infant  should  be  associated 
with  its  father  rather  than  its  mother.  None  of  the  anatomical 
characters  given  preclude  the  feminine  gender,  and  some  of 
them  seem  to  indicate  it,  namely,  the  small  stature,  5.4  feet, 
the  comparative  slenderness  of  the  bones  of  the  upper  extremi- 
ties, the  comparatively  small  brain  cavity,  and  perhaps  the 
absence  of  heavy  supraorbital  ridges.  The  last  mentioned 
character  would  be  in  keeping  with  its  supposed  relation  to 
the  Nebraska  skulls,  which  are  unquestionably  those  of  males. 
The  Nebra.ska  Man. 

It  was  not  long  after  the  discovery  of  the  Lansing  skeleton 
that  a  very  important  discovery  was  made  (1904)  by  Robert 
F.  Gilder  in  the  west  bluff  of  the  Missouri  river  near  Omaha, 
Nebraska,  about  l.SO  miles  north  of  Lansing.  Here,  according 
to  Prof.  Erwin  H.  Barbour,  state  geologist  of  Nebraska,  were 
at  least  five  human  skulls  and  many  bones  and  fragments  of 
bones  entombed  and  scattered  in  the  loess,  but  lying  below 
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a  series  of  otlier  skulls  and  bones  of  a  different  type,  the  two 
series  being  separated  by  a  continuous  layer  of  burnt  clay. 
The  upper  series  can  be  referred  easily  to  the  modern  mound- 
huilder.  but  the  lower  scries  he  considers  much  older,  and  quite 
certainly  of  the  age  of  the  deposit  in  which  it  lies.  This  loess 
lies  on  coarse  drift  of  the  Kansan  epoch,  in  the  same  manner 
as  the  loess  at  Lansing.  The  skulls,  subjected  to  careful  exam- 
ipation.  were  found  to  approach  the  Neanderthal  man  in  the 
essential  difTereiitiating  characters.  They  attracted  the  atten- 
tion of  Prof.  H.  F.  Osborn  of  the  American  Museum  of  Natural 
History,  who  made  the  statement  that  they  are  of  a  primitive 
type  somewhat  in  advance  of  Neanderthal  man,  and  probably 
more  recent  than  that  race. 

An  extended  discussion  of  the  discovery  of  these  human 
remains  in  the  loess  of  Nebraska,  with  notes  of  the  additional 
descriptions  of  Barbour  and  the  criticisms  of  Hrdlicka  and 
Shimek,  was  published  by  Mr.  Gilder  in  Records  of  the  Past 
(Volume  X.  1911). 

.According  to  Sollas,  the  modern  Australian  is  a  near  rela- 
tive of  the  European  Neanderthal  man,  and  perhaps  his  de- 
scendant, his  ancestors  having  been  expelled  from  Europe  by 
another  race  who  became  known  later  as  Neolothic  man. 


Fig.  8.     Neanderthal  skulls,  seen  from  above.    1,  Neander- 
thal; 2,  Spy;  3,  La-Chapclle-aux-Saints,     (From  Sollas.  page 

i.=;6,) 
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Fig.  9.  Man  of  the  Aruiita  tribe.  Central  Australia. 
(From  Sollas,  page  171.) 

Fig-.  10.  Elderly  woman  of  the  Kaitish  tribe,  Central  Aus- 
tralia.    (From  Sollas.  page  174.) 


Fig.  11.     The   Nebraska  man.     (From   Prof.   E.   K.    Bar- 
bour.) 


Fig.  12.     The  Lansing  woman,     (From  .Mr.  M.  C.  Long.) 
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The  most  striking  characters  of  the  man  of  the  Neander 
valley  can  be  expressed  summarily : 

1.  The  massive  and  projecting  supraorbital  ridges,  and 
the  fossa  which  succeeds  to  them  above, 

2.  The  long  low  and  receding  brow.  The  actual  brain 
cavity  was  as  large  as  in  modern  man.  whatever  may  have 
been  the  quality  of  the  brain  itself. 

3.  The  eye  orbits  are  large,  but,  sheltered  below  the  mas- 
sive supraorbital  ridges,  the  eyes  were  not  protruding. 

4.  The  nasal  opening  is  large  and  particularly  broad,  and 
the  side  bones  pass  with  a  somewhat  even  slope  into  the  malar 
and  temporal  bones,  indicating  that  the  nose  was  larger  and 
broader  than  in  man  of  later  types. 

5.  The  average  shape  of  the  jaws  was  prognathous,  but 
some  specimens  show  an  orthognathous  profile. 

6.  The  lower  jaw  is  large  and  massive,  and  the  chin  is 
receding  or  almost  wanting,  in  contrast  with  the  chin  of  mod- 
ern man  which  is  projecting  or  rectangular. 

7.  The  teeth  are  noticeably  different,  in  that  the  molars 
increase  in  size  from  front  to  rear,  whereas  in  present  man 
they  diminish  from  front  to  rear,  the  wisdom  tooth  sonictitnes 
not  appearing  at  all.  The  incisors  are  small,  but  the  canines 
are  large. 

8.  The  walls  of  the  skull,  especially  in  the  frontal  parts, 
are  very  thick. 

So  far  as  comparison  can  be  made,  it  is  apparent  that  in 
both  the  male  and  the  female  of  the  present  Australian  the 
skull  characters  are  quite  similar  to  the  homologous  char- 
acters of  the  Nebraska  man,  which  puts  these  races  about  on 
the  same  parallel,  as  to  rank,  in  the  scale  of  human  advance- 
ment. Hence,  if  the  declaration  of  the  most  eminent  Euro- 
pean anthropologists,  to  the  effect  that  the  Australian  is  the 
nearest  apfiroach  now  living  to  the  Neanderthal  race,  is  cor- 
rect, we  are  warranted  to  apply  the  algebraic  formula,  "things 
equal  to  the  same  thing  are  equal  to  each  other,"  and  to  con- 
clude that  the  Nebraska  man  is  the  equivalent  or  the  near 
equal  to  the  Neanderthal  man.  Corroborative  to  this  syllo- 
gism is  the  fact  of  discovery,  in  many  places,  of  the  remains  of 
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the  same  fauna  that  characterized  the  epoch  of  the  man  of 
the  Neander  valley,  in  the  loess  of  the  Mississippi  valley,  in- 
cluding the  elephant,  rhinoceros,  Megaloynx,  etc.,  a  well 
known  fauna  which  I  have  already  enumerated. 

Professor  Osborn  says  in  his  work,  "The  Age  of  Mam- 
mals" :  "On  Twelve  Mile  creek,  a  tributary  of  the  Smoky  Hill 
river  in  Kansas,  in  the  blue-gray  layers  directly  underneath 
the  recent  plains  layers,  are  recorded  remains  of  several  spe- 
cies of  mammals,  one  of  them  Bison  occidentals.  The  stratum 
containing  the  bison  was  about  two  feet  in  thickness  and  com- 
posed of  fine  silty  material  of  bhiish-gray  color.  The  bone  bed 
when  cleared  ofT  was  about  ten  feet  square  and  contained  the 
skeletons  of  five  or  six  adult  bison.  The  animals  evidently  all 
perished  together.  In  removing  the  bones  of  the  largest  of 
these  skeletons  an  arrow-head  was  discovered  underneath  the 
right  scapula,  imbedded  in  the  silty  matrix,  but  touching  the 
bone  itself.  This  evidence,"  Osborn  continues,  that  "man  was 
contemporaneous  with  the  extinct  species  of  bison,  is  of  the 
greatest  importance.  At  no  great  distance  from  this  point 
hones  of  the  elephant  have  been  found  in  the  same  material, 
namely  in  the  widespread  upland  marl  which  covered  these 
skeletons."  This  account  is  abstracted  from  the  more  detailed 
description  by  Prof.  S.  W.  Williston,  published  in  the  Ameri- 
can Geologist  (Nov.,  1892).  This  discovery  was  made  by  Mr. 
T.  Overton  and  Mr.  H.  T.  Martin,  assistants  of  Williston. 

Paleolithcc  Implements  of  the  Nebraska  Man. 
We  discover  further  evidence  of  the  Paleolithic  age  of  the 
Nebraska  man  when  we  consider  the  stone  implements  of  the 
region  in  which  he  lived.  In  the  uplands  of  Kansas,  beyond 
the  reach  of  the  loessian  floods  of  the  lowan  glacial-epoch,  and 
outside  of  the  moraine  of  the  Kansan  glacial  epoch,  have  been 
found  a  great  many  rude  stone  implements  which  are  like  the 
paleolithic  stone  implements  of  Europe.  I  have  treated  these 
at  considerable  length  in  a  recent  publication  of  the  Minnesota 
Historical  Society  (Volume  XVI,  Part  I.  1913),  "The  Paleo- 
liths  of  Kansas."  They  are  mingled  with  stone  implements  of 
later  date  and  of  higher  skill  of  manufacture,  the  product  of  a 
later  people,  but  are  distinguishable  from  them  by  the  scale 
of  weathering  and  a  patination  which  the  later  implements  do 
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not  possess.  I  cannot  take  time  here  to  go  into  details  of  this 
investigation,  but  will  state  one  or  two  of  the  general  conclu- 
sions to  which  the  investigatirn  Icil.  .ind  will  show  you  some 
views  of  the  implements  mentioned,  which  can  be  referred 
with  great  reasonableness  to  the  agency  of  the  Nebraska  man, 
or  perhaps  to  a  race  that  preceded  the  Loess  man  of  Nebraska. 

1.  The  Kansas  artifacts  are  of  at  least  three  different  and 
successive  dates.  The  earlier,  more  rude  implements  were 
taken  as  a  basis  for  tlie  making  of  new  implements. 

2.  Th  oldest  artifacts  were  older  than  the  Kansan  glacial 
epoch,  and  were  the  only  ones  that  received  this  descriptive 
term,  Paleoliths. 

3.  From  the  Paleolithic  Stage  to  the  Early  Neolithic,  or 
Mesolithic,  was  a  profound  break  in  all  the  characters,  mark- 
ing a  transition  to  a  higher  type. 

4.  This  higher  type  continued  through  a  long  period,  evi- 
dently through  several  minor  fluctuations  that  produced  gla- 
cial epochs. 

5.  The  Intest  or  Neolithic  culture  was  an  imperceptible 
outgrowth  of  the  Early  Neolithic. 

Since  the  conclusion  of  this  work  on  the  Kansas  specimens, 
partial  examinations  of  stone  artifacts  from  several  other 
states  have  led  to  similar  conclusions,  which,  however,  have 
not  been  published. 


Kig.  in. 
Figures  13  to  19  are  from  "The  Paleoliths  of  Kansas." 
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Fig,  13.     Large  paleolith  from  the  Kansas  valley.     (Plate 
HI.) 


Fig.  14.     Squarish  paleolithic  axes  or  kiiivfs.     (Plate  V.) 


Fig.  15,  Implements  showing  two  paleolithic  dates  oF 
chipping,  the  original  forms  being  afterward  partly  reflaked. 
(Plate  VIII,) 
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Fig.  16.  Colt  showing  three  daUs  of  chipping  by  its  dif- 
ferently weathered  surfscts.  (Plate  XVIII.)  This  common 
and  widely  distributed  implement  type  has  been  named  a 
bouchtr  by  Sollas,  in  honor  of  Boucher  de  Perthes,  the  pioneer 
discoverer  of  paleoliths  in  France. 


Fig.  17.  A  turtle-shaped  paleolith  found  in  Wisconsin. 
(Plate  XV.) 

If  we  take  now  a  general  view  of  the  case,  we  observe  at 
once  that  in  every  way  in  which  we  make  a  comparison  the 
Nebraska  man  is  a  near  repetition  of  the  Paleolithic  man  of 
Australia,  and  of  the  Neanderthal  race  of  Europe.  This  is 
true,  for  the  Nebraska  and  Neanderthal  races,  as  to  the  geo- 
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logical  epoch  in  which  they  existed,  the  characteristics  of  their 
skulls,  and  the  stone  implements  made  and  used  by  them.  If 
we  possessed  information  enough  to  enable  us  to  compare 
them  more  minutely,  we  are  warranted  in  the  belief  that  they 
would  correspond  even  more  convincingly,  however  closely 
we  might  extend  the  investigation. 


Pie.  18- 
Fig.  18.     An   early   neolith   of   Wisconsin,   patinated   and 

decayed.    (Plate  XVII.) 
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Fig.  19.  Paleolithic  boucher,  found  in  a  glacial  grave!  ter- 
race at  Newcomerstown,  Ohio.     (Plate  XVI.) 

DiFPItULTIES  OF  Th[S  INTERPRET  AT  lO.V. 

It  may  be  stated,  probably  with  entire  truthfulness,  that 
no  great  scientific  principle  was  ever  established  without  meet- 
ing with  obstacles.  Sometimes  such  obstacles  become  suffi- 
ciently numerous  and  powerful  to  retard  for  a  time  the  accept- 
ance of  the  great  principle,  but  with  time  and  further  research 
the  great  principle  has  risen  again  and  again,  sometimes  from 
various  sources,  and  perhaps  where  least  expected,  and  has 
received  such  powerful  presentation,  with  such  frequent  af- 
firmation, that  it  has  prevailed  over  all  opposition,  and  the 
obstacles  themselves  have  been  turned  into  supporters  instead 
of  opponents. 

So  with  the  idea  of  paleolithic  man  in  America,  it  has  had 
opposition,  and  meets  with  obstacles  such  that  sometimes  it 
seems  faint,  and  almost  overwhelmed ;  but,  though  almost 
crushed  to  the  earth,  it  has  survived  and  risen  again  each 
time. 

The  opponents  of  this  idea  can  be  divided  into  two  classes : 

1.  Those  who  are  passive  and  hesitate  because  they  are 
not  convinced,  or  because  they  have  high  respect  for  those 
who  are  outspoken  and  active, -as  leaders  in  opposition,  never 
having  taken  the  trouble  to  make  independent  investigation. 
Sometimes  such  passive  opponents  attempt  some  little  re- 
search, and  I  am  sorry  to  say  that  it  has  happened  that  some- 
times they  have  not  been  able  to  interpret  the  facts  with  any 
show  of  independence  when  such  facts  have  leaned  away  from 
the  dicta  of  their  leaders,  and  in  some  cases  they  have  smoth- 
ered the  correct  interpretation  under  a  flood  of  hesitation  and 
doubt  and  of  adverse  suggestions. 

2.  Another  class  of  objectors  are  such  as  have  pronounced 
honestly  in  favor  of  some  wrong  idea,  and  who  have  now 
some  individual  hobbies  to  ride  and  cannot  brook  any  objec- 
tion. They  are  like  Darius  Green  and  his  flying  machine. 
They  are  ready  to  risk  everything  else  for  their  hobbies. 

The  first  class  of  obstacles  are  not  of  much  importance, 
except  only  that  they  swell  the  numbers  of  the  opposition  and 
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give  it  more  momentum.  Of  the  second  class  there  are  two 
branches,  namely,  along  the  lines  of  anthropology  and  along 
the  lines  of  geology. 

Now  I  wish  to  consider  briefly  each  of  these  lines,  and  at 
the  outset  I  credit  to  all  objectors  the  honesty  of  their  con- 
victions. Like  Darius  Green,  they  arc  so  positive  that  they 
are  ready  to  risk  their  lives  in  their  defence. 

Objections  Along  the  Line  of  Akthropolocv. 

The  uncertainty  of  conclusions  based  on  anthropological 
(i.  e.,  cranial)  characters  is  illustrated  by  the  history  of  the 
discussions  which  have  sprung  up  in  Europe  concerning  the 
status  in  human  rank  of  several  lately  discovered  skulls.  This 
uncertninty  remains  until  a  sufficiently  large  number  of  skulls 
have  been  found  and  accurately  measured  and  described,  so 
that  a  type  of  cranial  form  has  been  evolved  from  the  mass, 
and,  when  so  evolved,  has  been  found  to  be  continually  con- 
sistent with  its  geological  environments  wherever  found.  It 
is  scarcely  necessary  to  state  that  even  in  Europe  this  has  not 
been  worked  out  completely.  What  we  have,  in  the  form  of 
definite  results  in  Europe,  is  meager  and  like  the  confused 
glimmering  streaks  of  cloudy  dawn  which  precede  the  full  day- 
light, and  is  subject  to  future  variation  and  correction.  What 
I  have  given  you  embraces  the  only  fixed  conclusions.  Among 
these  conclusions  is  the  establishment  of  the  Heidelberg  or 
Eolithic  type  of  man.  and  of  the  Mousterian  type,  the  latter 
alone,  or  at  least  predominantly,  called  Paleolithic  man,  other- 
wise known  also  as  the  Neanderthal  man.  I  have  given  you 
his  characieristics.  and  have  compared  him  with  the  Nebraska 
Loess  man,  showing  how  nearly  they  are  identical. 

Now  in  the  face  of  this  general  likeness  between  the  two, 
it  is  objected  by  Professor  Hrdlicka  that  quite  a  number  of 
skulls  of  the  same  type  as  that  of  the  Nebraska  man  have  been 
found  in  the  United  States,  and  that  some  of  them  are  from 
the  mounds  of  the  mound-builder.  He  also  affirms  that  these 
characters  are  found  sometimes  in  the  existing  Indian.  In 
other  words,  he  concludes  that  the  somatological  characters 
found  in  the  man  of  the  Neander  valley,  depended  on  as  char- 
acteristic of  European  paleolithic  man,  are  not  reliable  when 
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found  in  America,  and  must  be  set  aside,  because  it  has  been 
found  that  several  skulls  of  the  same  or  similar  type  are  in  the 
National  Museum,  supposed,  on  the  best  evidence  available, 
to  be  of  modern  date.  That  seems  to  bring  Dr.  Hrdlicka  up 
against  the  current  doctrine  of  European  anthropologists.  I 
would  be  excusable,  probably,  in  leaving  him  and  the  Kuro- 
pean  anthropologists  to  settle  this  difference  in  their  own  way, 
without  any  attempt  to  interfere.  But  I  cannot  refrain  from 
adding  a  few  words,  which  may  .serve  to  loosen  the  tight 
tangle  in  which  they  seem  to  be  tied  up. 

1.  In  the  early  days  many  specimens  were  gathered  rather 
loosely,  labeled  without  sufficient  exactness  as  to  locality  and 
surroundings,  or  not  labeled  at  all  till  after  some  years,  and 
were  given  to  the  representatives  of  the  Smithsonian  Institu- 
tion for  this  national  collection.  It  would  be  well  to  ascertain 
how  many  of  the  list  given  by  Dr.  Hrdlicka  have  indisputably 
correct  records ;  for  it  is  quite  possible  that  some  of  them  were 
derived  from  the  loess,  like  those  of  Nebraska,  which  Hrdlicka 
insi.sts  on  referring  to  the  "Gilder  mound." 

2.  I  will  call  attention  to  the  fact  that  the  mound-builders 
were  of  two  dynasties.  I  have  distinguished  them  as  the 
"Ohio"  and  the  "Minnesota"  dynasties.  I  have  supposed  that 
they  were  both  post-Wisconsin  as  to  geological  date,  but  I 
have  seen  reason,  I  maj'  say  several  reasons,  to  suspect  that 
one  of  these  dynasties  was  much  older  than  the  other,  and 
even  pre-Wisconsin  in  date;  that  is,  that  it  preceded  the  clos- 
ing part  of  the  Ice  age. 

3.  I  would  suggest  an  inquiry  whether  these  supposedly 
Paleolithic  skulls,  found  in  America,  may  not  be  actually  of 
the  age  of  Paleolithic  man.  They  prevail,  so  far  as  stated,  in 
the  non-glaciated  parts  of  the  United  States.  Skulls  of  Paleo- 
lithic date  have  been  discovered  in  Europe  in  a  tolerable  state 
of  preservation.  There  is  therefore  nothing  unreasonable  to 
expect  them  in  America,  had  they  ever  existed  in  America. 
The  wide  area  from  which  this  type  of  skull  is  now  reported 
points  clearly  to  a  people  that  were  spread  widely  over  the 
country.  Is  it  not  more  easy  for  the  average  intelligence  of 
American  anthropologists  to  allow  the  verity  of  what  that 
fact  indicates  than  to  confront  the  colossal  task  of  disputing 
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with  European  anthropologists  the  correctness  of  their  Paleo- 
lithic cranial  type? 

4.  Would  not  the  acceptance  of  a  Paleolithic  type  cranium 
for  America  be  in  harmony  with  the  existence  here  of  many 
paleolithic  stone  implements,  both  being  of  pre-Wisconsin 
Hate? 

Objections  Ai^.vr.  the  Li\e  of  Geolocv. 

Let  ns  now  consider  briefly  the  geological  difficulties.  The 
"eolian  hypothesis"  is  the  hobby  horse  that  carries  all  these 
objections,  but  this  horse  runs  to  the  same  goal  as  that  already 
mentioned,  and  flaunts  the  same  banner.  The  most  daring 
rider  is  the  professor  of  botany  in  the  University  of  Iowa, 
Professor  B.  Shimek.  I  know  of  no  geologist  of  America  who 
mounts  this  horse  and  drives  so  recklessly. 

I  cannot  here  take  the  time  to  go  into  the  details  of  this 
question.  I  can  say  only,  in  general,  that  there  are  two  funda- 
mental geological  facts  which  are  ignored,  and  apparently 
unknown,  by  the  adherents  of  the  eolian  hypothesis  of  the 
origin  of  the  loess,  which,  it  seems  to  me,  would  convince  a 
competent  geologist  of  the  aqueous  origin  of  the  loess  of  the 
Missouri  valley.  First,  the  loess  is  stratified  as  only  water  can 
do,  from  top  to  bottom :  and  second,  the  loess  is  a  feature  of 
the  valleys,  and  not  of  the  country  at  large.  Neither  of  these 
features  can  be  accounted  for  by  the  eolian  hypothesis.  If  we 
look  in  detail  at  the  objections  that  Professor  Shimek  has 
brought  against  Professor  Barbour's  interpretation  of  the 
facts  connected  with  the  locality  of  the  "Nebraska  man,"  wc 
shall  see  vividly  the  untenableness  of  his  criticisms. 

The  differences  circle  about  the  question.  Is  the  material  in 
which  the  bones  of  the  Nebraska  man  were  found  "undis- 
turbed loess,"  as  claimed  by  Barbour,  or  is  it  that  which  would 
be  produced  by  the  excavation  and  refilling  incident  to  a  recent 
burial  ? 

The  descriptive  facts  stated  by  the  two  observers  do  not  dif- 
fer essentially,  with  the  exception  that  Shimek  makes  no  men- 
tion of  a  burnt  and  connected  layer  separating  the  mound- 
builder  remains  from  those  found  in  the  loess-like  material 
containing  the  skulls  lying  below  that  layer.    The  differences 
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therefore  are  mainly  matters  of  interpretation  and  opinion,  and 
the  first  thing  to  be  noted,  at  this  point,  is  the  unbiased  and 
judicial  attitude  of  Barbour  who  had  never  committed  himself, 
so  far  as  I  know,  on  the  question  of  the  age  of  man  in  Amer- 
ica, nor  on  the  origin  and  age  of  the  loess. 

The  first  objection  brought  forward  by  Shimek  consists  of 
the  admitted  association  of  human  bones,  drift  pebbles  (of 
granite),  flint  chips,  fresh  water  and  land  shells;  and  he  affirms 
that  "no  such  combination  of  materials  is  known  in  clearly 
undisturbed  loess  in  this  country,  and  none  has  been  found, 
excepting  in  connection  with  mounds,  which  are  clearly  the 
comparatively  recent  work  of  man." 

That  is  a  sweeping  statement,  and  the  reader  hardly  knows 
how  to  accept  it  in  the  light  of  the  numerous  records  that  have 
been  published  of  the  finding  of  these  articles  in  the  loess.  It 
amounts  to  the  arraignment  of  the  veracity,  as  well  as  the 
competency,  of  a  large  number  of  observers  from  Lyell  in  1846 
down  to  the  latest  publications,  including  the  date  of  the  Ne- 
braska man  himself.  The  association  of  these  articles,  two  or 
more  of  them,  with  the  undisturbed  loess  in  the  valley  of  the 
Mississippi  has  been  affirmed  so  frequently  that  it  is  necessary 
to  assume  either  that  Professor  Shimek  does  not  understand 
the  term  in  the  same  sense  as  most  geologists,  or  that  he  is 
unable  to  apprehend  the  facts  so  frequently  asserted.  He  sim- 
ply denies  them.  The  effort  to  repeat  them  and  to  convince 
him  of  error  would  be  a  task  almost  impossible  to  achieve,  I 
will  say,  only,  that  all  those  articles  were  found  by  the  Con- 
cannon  farmers  in  the  excavation  of  the  tunnel  near  Lansing 
in  1902  when  the  scattered  remains  of  the  Lansing  skeletons 
were  taken  from  the  undisturbed  loess,  in  a  tunnel  70  feet 
long. 

Shimek  next  objects  that  a  darker  layer  is  found  in  what 
Barbour  considers  undisturbed  loess,  at  the  depth  of  7'/2  to  8J4 
feet  from  the  surface,  and  he  considers  this  as  "additional  con- 
vincing evidence  of  the  correctness  of  his  conclusions,"  We 
have  to  admit  that  it  is  equally  convincing.  In  order  to  show 
its  force  distinctly,  I  herewith  reproduce  Professor  Shimek's 
own  photograph,  and  for  the  purpose  of  comparison  it  is  put 
alongside  of  one  by  Mr.  Gilder,  published  in  Records  of  the 
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Past.  The  purpose  of  Mr.  Gilder's  picture  is  to  show  the  con- 
trast between  the  material  of  the  burial  mount]  on  the  top  of 
the  hill  and  the  underlying  loess.  The  dark  portion  shows  a 
section  of  the  true  mound.  The  lighter  portion,  behind  the 
man  lower  down,  is  the  loess  in  which  the  primitive  bones 
were  found.  The  purpose  of  Shimek's  picture  is  to  show  the 
dark  layer  which  is  outlined  by  the  six  markers.  He  states 
that  the  lowest  marker  (the  seventh)  is  on  the  only  true  loess 
CNposed  in  the  pit.  all  the  rest,  including  the  dark  layer,  hav- 
ing been  penetrated  by  the  presumed  burial  excavation,  at  a 
depth  of  12  feet  below  the  present  surface,  by  Indians. 

But  the  picture  reveals  several  other  features.  It  shows 
distinctly  the  fundamental  and  universal  stratification  of  the 
loess.  This  stratification  can  be  produced  in  the  loess  sheet 
only  by  sedimentation  from  water.  A  tumblerful  of  unfiltered 
Missouri  river  water  will  deposit  in  the  tumbler  a  stratified 
sediment  of  identically  the  same  structure  and  composition. 
As  shown  in  Shimek's  photograph,  it  pervades  not  only  that 
part  which  he  considers  true  loess  but  also  that  which  he  calls 
disturbed  loess,  and  even  appears  in  the  dark  stratum  which 
he  considers  to  have  been  an  old  soil.  This  common  feature 
links  the  three  parts  into  a  common  history,  whatever  that 
may  have  been.  Into  that  history  came  a  force  which  gave  a 
darker  color  to  a  thin  stratum.  Shimek  would  assume  that 
here  was  an  ancient  soil,  and  he  makes  the  statement  that  in 
it  he  found  a  flint  chip  and  a  few  shells  of  Succinea  ovalis,  as 
if  these  required  a  different  set  of  conditions.  On  the  other 
hand  it  may  be  asserted,  from  the  occurrence  of  these  quite 
widely  in  the  loess,  that  their  occurrence  here  is  convincing 
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evidence,  along  with  the  common  stratification,  that  the  sup- 
posed soil  is  only  a  part  of  the  common  loess  accidentally 
given  a  darker  color,  cither  by  being  more  moist  or  by  the  dis- 
tribution in  the  sedimentation  of  some  coloring  matter.  In 
the  Carboniferous  formation  along  that  portion  of  the  Missouri 
bluffs  is  a  considerable  dark  shale,  so  black  and  carbonaceous 
that  it  has  led  locally  to  search  for  coal.  To  me  the  most 
likely  explanation  of  a  dark  sheet  parallel  with  the  stratifica- 
tion of  the  loess  at  this  place  is  the  erosive  action  of  the  river, 
or  wash  from  its  banks  by  some  tributary  stream,  at  the  proper 
time.  Upon  this  mass  of  Carboniferous  shale.  If  it  were  an  old 
soil,  it  would  show  roots  of  old  vegetation,  and  if  they  were 
to  be  seen  Professor  Shimek  would  certainly  have  mentioned 
them.  But,  admitting  that  this  dark  layer  is  actually  an  old 
soil,  it  seems  as  reasonable  to  suppose  that,  in  the  valley  of 
the  great  river,  it  might  be  buried  by  water  as  by  wind. 

Thirdly,  Professor  Shimek  produces  "additional  convincing 
evidence"  from  a  comparison  of  the  loess  lying  below  the 
"soil"  layer  with  that  above  it.  This  lower  loess  is  somewhat 
discolored  toward  the  top,  "close-grained,  easily  cut  through. 
compact,  yellow,  with  bluish-gray  lines  and  streaks,  especially 
in  its  lower  part,  fossiliferous,  with  occasional  iron  tubules. 
and  showing  the  characteristic  laminated  structure  when 
broken  vertically.  Unlike  the  upper,  disturbed,  layer,  it  con- 
tains few  but  larger  and  round  nodules  of  calcium  carbonate. 
The  shells  are  all  terrestial  and  chiefly  Succinea  ovalis."  Bar- 
bour reported  the  finding  of  scattered  fragments  of  hone  in  this 
lowest  loess,  but  Shimek  found  none.  It  is  not  difficult  to  see 
that  the  points  of  difference  between  this  and  the  upper 
stratum  are  nothing  more  than  could  be  seen  anywhere  in  the 
great  loess  sheet,  and  amount  to  nothing  as  evidence  indicating 
differences  in  origin  or  in  structure  or  in  date. 

It  is,  however,  noteworthy  that  Professor  Shimek  took 
notice  of  the  horizontally  laminated  structure,  and  calls  it 
"characteristic"  of  the  loess.  It  is  necessary  to  say  only  that 
there  are  other  deposits  which  geologists  find  characteristically 
stratified  and  laminated,  namely,  all  the  sedimentary  rocks  of 
the  earth's  crust,  amounting  to  several  miles  when  they  are 
placed  one  on  the  other:  limestones,  sandstones,  shale,  coal. 
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and  tlitir  variations;  also  drift  sands  and  clays,  particularly 
the  clays  from  which  brick  and  pottery  are  manufactured. 

If  this  structure  is  "characteristic"  of  eolian  deposits,  it  is 
necessary  to  dispense  with  the  agency  of  the  ocean  and  of 
lakes,  and  of  alluvial  deposition  by  river,  and  to  let  the  winds 
loose  from  the  four  corners  of  the  earth,  and  to  call  upon  them 
to  illustrate  how  they  produced  all  this  lamination.  If  the  idea 
that  lamination  is  "characteristic"  of  eolian  deposits  be  ac- 
cepted, the  cornerstone  of  geology,  as  set  forth  by  Hutton  and 
followed  to  the  present  day,  is  knocked  out,  and  there  is  no 
further  use  for  present-day  geologists.  The  science  must  be 
consigned  to  the  limbo  of  myth  and  nonsense;  and  in  the  fall 
of  geology  will  fall  the  collateral  sciences  which  are  based  on 
geology. 

In  short,  the  eolian  hypothesis  is  radically  anarchistic,  revo- 
lutionary, and  destructive.  It  is  apparent  that  no  geologist 
can  accept  it  without  having  his  eyes  blinded  by  ignorance  or 
by  prejudice.  Two  thorough  and  competent  researches  into 
the  nature  and  origin  of  the  loess  have  been  conducted  by 
geologists  of  the  United  States  Geological  Survey,  and  they 
both  terminated  in  the  rejection  of  the  eolian  hypothesis  and 
in  the  establishment  of  its  aqueous  deposition.  Before  this 
conclusion  is  overturned,  it  will  be  necessary  that  a  competent 
geologist  shall  go  thoroughly  into  a  new  investigation  and 
shall  conclude  by  the  affirmation  of  the  eolian  hypothesis. 

Now,  in  conclusion,  having  shown  you  that  the  two  lines  of 
objection  to  the  Nebraska  man  are  based  either  on  partial 
knowledge  or  on  mistaken  opinions,  we  are  at  perfect  liberty 
to  affirm  that  every  method  of  comparison  that  is  open  to  us 
leads  us  to  accept  the  evidence  of  Paleolithic  man  in  America. 
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